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@ 2-Aminophenol derivatives. 

© 2-AMINOPHENOL derivatives of the general formula: 
OH 



brar^ched chain alkyl group containing from 1 to 4 carbon 
atom(s) or a group represented by a formula: 



CH 



(J) 



[wherein Z represents a straight alkylene or alkenylene group 
containing from 1 to 6 carbon atom(s). represents a 
hydrogen atom, a halogen atom, a straight or branched 
chain alkyl group containing from 1 to 6 carbon atomisK a 
straight or branched chain alkoxy group containing from 1 to 
4 carbon atomfsl or a group represented by general formula: 



-S- 



00 

O (wherein R* represents a hydrogen atom or a straight or 
branched chain alkyl group containing from 1 to 6 carbon 
^ atomisl.). R^ 



represents a hydrogen atom, a straight or 



R^ is attached to the 6th or 4th position of the benzene ring: 
when R' is attached to the 6th position of the benzene ring. 
2-COOR' is attached to the 4th position of the benzene ring, 
and when R^ is attached to the 4th position of the benzene 
ring, 2-COOR^ is anached to the 6th position of the benzene 
ring.) 

and pharmaceutically acceptable acid addition salts thereof, 
possess a strong inhibrtory effect on S-lipoxygenase specific- 
ally, or &-lipoxygenase and cyclooxygenase at the same 
time, and therefore, are useful as treating and preventing 
agents for diseases which induced by leukotrienes, e.g. 
allergic tracheal and bronchial diseases or allergic lung 
diseases, allergic shocks or various allergic inflammations, 
and various inflammations induced by prostaglandins. 
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1 

SPECIFICATION 



2*AiTilTiophenol derivatives 



This invention is concerned to new 2-aminophenol derivatives 
which have an inhibitory activity on 5-lipoxygenase specifically, or 
an inhibitory activity on 5-lipoxygcnasc and cyclooxygenase at the same 
time, a process for their preparation and phcrMccutical compositions 
containing them or it as an active ingredient. 

Up to now, several compounds which inhibit lipoxygenase have 
been known, that is to say, 5, 8,11.14.eicosatetraynoic acid (i-e. ETTA). 
5,8,11-eicosatriyni^ic add, acetone phcnylhydrazone (i.e. APH) , phenidone 
(i.e. l-phenyl-3-pyrazolidone) , NDGA (nordihydroguaiaretic acid), 
EW-775C (3-amino-l-p-trif luoromethyl-pyrazole) , 3-amino-l-p-chlorophenyl- 
2-pyra2oline, benoxaprof ene. 

These above compounds inhibit all lipoxygenases and other 
enzymes In the arachidonate cascade at the same time, or inhibit all 
lipoxygenases of 5-, 12- and 15-lipoxygenase (see Gendai Iryo , 12^ ^.065 
(1980)]. 

The compounds of the present invention are particularly 
superior in having selective inhibitory activity on 5-lipoxygcnase of 
many lipoxygenases, which react at the first stage of producing various 
kinds of leukotrienes from arachidonic acid in a living body and further 
not inhibiting other enrymes in the arachidonate cascade, or in having 
inhibitory activity on 5-lipoxygen3se and cyclooxygenase which reacts 
at the first step of producing prostaglandins from arachidonic acid 
similarly, at the same time. 
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II 



This Invention Is concerned to new 2-aainophenol derivatives 
which have as inhibitory activity on 3*lipoxygena8e, or an inhibitory 
activity on 5-lipoxygenase and on cydooxygenase at the sane tiae, the 
process for their preparation and pharaaceutical coopositions contai nin g 
theo as an active ingredient* More parcicularly, there arc a group of 
compounds called leukotriencs , which are biosynthe sized from arachidonic 
acid by a series of reactions in a living body and 5*lipoxygenase is 
related to the first step of this reaction- Similarly, prostaglandins 
arc biosynthesized from arachidonic acid by another series of reactions, 
and cydooxygenase is related to the first step of such reaction. This 
invention is concerned to new 2-aminophenol derivatives which strongly 
inhibit 5-lipoxygenase or strongly inhibit 5-lipoxygenase and cydo- 
oxygenase at the same time, and which are. therefore, useful as treating 
and preventing agentsfor diseases which induced by leukotrienes, e.g. 
allergic tracheal and bronchial diseases or allergic lung diseases, 
allergic shocks or various allergic inflammations, and various 
inflanmaclons induced by prostaglandins, and further, this invention is 
concerned to the process for their preparation and pharmaceutical compo- 
sitions comprisins there as an active ingredient. 

In the study of prostaglandins (abbreviated as PC hereafter), 
many important discoveries have been made continuously in recent years. 
And so it was found a large change in the direction of the research 
and development of PC. In the cofmpounds which have been newly found 
or newly confirmed their structure in PC family, it can be said that 
PC endopcroxides, (i.c- PCC, and PCH,), thromboxane A, (abbreviated as 
TXA, hereafter), prostacyclin (i.e. PCI.) and leukotriene C. D and E 
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(abbreviated as LTC, LTD end LIE, respectively, hereafter) etc, have 
especially strong and unique biological activities. 

All the conpounds of PC family containing various PC previously 
known veil in addition to the above coapounds, are biosynthesized from 
the sane mother coapound, i.e. arachidonic acid la a living body and, 
therefore, the metabolic routes starting from arachidonic acid is called 
"Arachidonate cascade" as a vhole. The detailed explanation of each 
route and the pharmacological character of each metabolite are described 
in Igaku no Ayumi. 114 , 378 (1980). ibid , lU . 462 (1980), ibid, 11£, 
866 (1980), ibid, 114 , 929 (1980), Gendai Iryo, 12. 909 (1980). Ibid, 
12^, 1029 (1980). ibid , 12. 1065 (1980) and ibid , 12. 1105 (1980) etc. 

The arachidonate cascade can be largely divided into two 
routes; one is the route that cyclooxygcnasc acts on arachidonic acid 
to convert, via PCC, and further PCHa, into various PC, e.g. prostaglandin 
Fao (abbreviated PCPaC hereafter), prostaglandin Ea (abbreviated PCE, 
hereafter), PGIa, TXAa. and the other is the route that lipoxygenase acts 
on arachidonic acid to convert, via hydroperoxyeicosatetraenoic acid 
(abbreviated KPETE hereafter), into hydroxyeicosa tetraenolc acid 
(abbreviated as HETE hereafter) or leukotricnes. 

As the former route is well known, it is not described in the 
present specification in detail. See Prostaglandin (1978), edited by 
Kakoto Katori, published by Kohdan*sha. 

Concerning the latter route, it has been known that various 
compounds are produced according to the following Scheme A, 
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SCHEME A 
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Besides being metabolized through a veil knovn route, i.e. 



the route via PC endoperoxides, arachidonlc acid is also oetabolized 
through another route by the action of lipoxygenase. That is to say, 
arachidonlc acid is metabolized by the action of lipoxygenase, e.g. 
5-lipoxygenase, 12*lipoxygenase and 15-lipoxygenase, to S-HPFTE, 
12-KPETE and 15-HPETE, respectively, having following foroulac: 




5-HPETE 




COH 



OH 



I 



0 



or 



12-HPETE 




.CCOH 



.bOH 
IS -HPETE 
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These HPETE are converted into 5-flETE, 12-HETE ud 15-HETE, 
respectively, by the action of peroxidase converting a hydroperoxy group 
into a hydroxy group. FurtheriDore , LTA is also produced from 5-HPCTE. 
LTA is converted into leukotriene B (abbreviated as LTB hereafter) 
enxyoatically or not enrymatically , or is converted into LTC by the 
action of glutathion-S-transf erase. Further, VIC is converted into 
LTD by the action of t-glutamyl transpeptidase. 

Moreover, it was recently defined that LTD is oetabolized to 
LTE [see Biochem, Biophys. Res. Connmm. , 91^, 1266 (1979) and 
Prostaglandins. 19(5). 6A5 (1980)1. 

It vas found that LTC and LTD are identical vith SRS (slow 
reacting substance) or SRS-A (slow reacting substance of anaphylaxis) 
vhich was well known before [see Froc. Natl. Acad. Sci. USA, 76_, 
4275 (1979). Biochcm. Biophys. Res. ConcDun., 91. 1266 (1979), Proc. Rati. 
Acad. Sci. USA, 77, 201A (1980) and Nature. 285 , 104 (1980)). So it 
can be understood that the pharmacological characters of these 
leukotricnes arc the sanie as those of SRS or SRS-A. 

Feldbcrg et al. reported that a substance is released when- 
perfusing cobra venom through isolated lung or incubating cobra venoo 
with vitcllus. The substance was named SRS and it has been found that 
SRS constricts ilem isolated from guinea pig slowly and continually 
(see J. Physiol.. 94, 187 (1938)1. 

Moreover. Kellaway et al . showed the relation between SRS-A 
and allergic reaction from the fact that SRS-A is released when an 
antigen is sensitised to perfusing lung isolated from guinea pig 
[see Quant. J. Exp, Physiol.. 30, 121 (1940)1. 

BrockloUurst reported that vlicn the ancigcn is scnsitiacd to a 
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lung fragnent Isolated from a bronchial asthmatics whose specific 
antigen is defined, by an operation, histamine and SRS-A are released 
and strongly constrict bronchial oniscle. Since such constriction can not 
be prevented by an antihistaodnic agent, he suggested that SRS-A is an 
Icportant bronchoconstrictor in an asthcatic paroxyso [see Progr. 
Allergy, 6, 539 (1962)]. 

Since then, many reports vere published, for Instance, SKS-A 
prepared fros hunan lung slice constrict a tracheal spiral of normal 
husan [see Int. Arch. Allergy Appl. iDunol., 38, 217 (1970)]; vfaen 
SRS-A prepared from rats is Injected intravenously to gtiinea pig, 
significant Increase of purlrionory resistance is observed (see J. Clin. 
Invest., 22» ^^^^ (197A)]; in addition, a subcutaneous Injection of 
SRS-A to guinea pig, rat and monkey makes vascular permeability to enhance, 
[see Advances in Inanunology, 1£, 105 (1969), J. Allergy Clin. Irsounol , , 
6ft. 271 (1978), Prostaglandins, 1£(5) , 779 (1980) etc.]. 

Generally, the substance released by immunological reaction 
is called SRS-A. On the other hand, the substance released by non- 
Imuno logical reaction such as calcium ionophore is called SRS. However, 
the above two substances have many similarities each other and, therefore, 
it is considered they would probably be the sane substance. 

Based on result of these studies, various leukotrienes (LTC, 
LTD and X-TE, and further other leukotrienes %^ich may be confirmed their 
structures in future) biosynthcsized from arochldonic add via LTA, arc 
considered to be important factors relating to the appearance of allergic 
tracheal and bronchial disease, allergic lung disease, allergic shock 
and various allergic inflammations. 

Recently, it was proposed that PC is an important chemical 
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cediator of Inf lansaatory reaction. Tor example. It was reported that 
PCS enhances a vascular peraeability aad a pain, and has a vasodllatlve 
action, pyrogenetic action and eheiootactlc action I«ee Proataglaadln 
(1978), edited by Makoto Katorl. published by Kohdan-sha]. rurthernore , 
It vas reported that PCI, alone does not affected vascular permeability, 
but It enhances vascular permeability of hlstanlne [see Prostaglandins, 
15. 557 (1978)]. Moreover, the nost recent report indicated that in 
order to suppress such action of PC, it is n»re effective to inhibit not 
only 5-lipoxygenase but also cydooxygenase at the saee tine [see 
Biochemical Pharoacology. 28. 1959 (1979) and European Journal of 
Pharaacology, 66, 81 (1980)]. 

As the result of energetic investigations in order to find new 
compounds inhibiting 5-lipoxyg«nase , or inhibiting 5-lipoxygenase and 
cyclooxygenase at the sane titne in a living body, and so being effective 
for prevention and treataent of not only various allergic diseases 
induced by leukotrienes but also inflaamations Induced by PCs. we have 
found the compounds which can be achieved that purpose, having completed 
this Invention. 
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That is to say, the present Invention is concerned vich 
2-aninophenol derivatives of the general fomula: 




Z-COOR 



(I) 

2 



[wherein 2 represents a straight alkylene or alkenylene group containing 

fron 1 to 6 carbon atoo(s), represents a hydrogen atom, a halogeh aton. 

a straight or branched chain alkyl group containing fron 1 to 6 carbon aton(s). 

a straight or branched chain alkoxy group containing from 1 to A carbon 

atcra(s) or a group represented by general formula: -S-^-R^ (wherein 
it 

R represents a hydrogen aton or a straight or branched chain alkyl group con- 
taining fron 1 to 6 carbon atoin(s).), R^ represents a hydrogen atom, a straight 
or branched chain alkyl group containing fron> 1 to A carbon atoiD(s) or 
a group represented by a f ormula: -CH,-^-^ . R^ is attached to the 
6th or 4th position of the benzene ring; when ?} is attached to the 6th 
position of the benzene ring, 2-COOR^ is attached to the 4th position of 
the. benzene ring, and when R^ is attached to the 4th position of the 
benzene ring, 2-COOR^ is attached to the 6th position of the benzene 
ring. ] 

or pharMceutically acceptable acid addition salts thereof. 

The compounds of the general formula (I) include compounds 
of the general formula: 



9 . 



0081321 

AO 



(1*) 

neanings as hereinbefore 




[wherein all of the synbols represent the saae oeanings as hereinbefore 

defined. ]. 

In the general forsula (1), (la) and (lb), exasples of the 
straight alkylene or alkenylene group represented by 2 are methylene, 
ethylene, trimethylene , cetr ante thy lene, pen tame thy 1 ene , and hexaaethylene 
groups, and vinylcne, n-propenylene, n*butenylene, butadienylene, n- 
pentenylene, pentadienylene, n-hexenylene , n-hexadienylene and n-hexa- 
trienylene groups. Preferable groups are methylene, ethylene, vinylcne, 
n*propenylcne and butadienylene groups. 

In Che general f oraula (I) , (la) and (lb) , in halogeji atoms 
represented by , preferable atons are chlorine and fluorine atoms. 

In the general formula- (I) , (la) and (lb), examples of the 
alkyl group containing from 1 Co 6 carbon atom(s) rcprescnced by are 
methyl, ethyl, propyl, butyl, pentyl and hexyl groups, and Isomers 
thereof. Preferable group Is t-butyl group. 



OH 




[uherein all of the sycbols represent the same 
defined. 1 

and coopounds of general formula: 
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In the general foroula (I)» (la) and (lb), examples of the 

alkoxy group containing fron 1 to 4 carbon atom(s) represented by are 

nethoxy, ethoxy, propoxy and butoxy groups, and isomers thereof. 

Preferable group is a nethoxy group. 

In the general formula (I), (la) and (lb), examples of the 

2 

alkyl group containing from 1 to 4 carbon atom(s) represented by R are 

©ethyl, ethyl, propyl and butyl groups, and isomers thereof. Preferable 

groups are methyl and ethyl groups. 

In the compounds. of the general formula (I), (la) and (lb), 
2 

compounds wherein R represents a hydrogen atom or the group represented 
by the formula: -CHa-©--© are also preferable. 

In the general forsula (I), (la) and (lb), it is also 
preferable the case that R^ represents the general formula: -S-^^-R^ 
(wherein examples of the straight or branched chain alkyl group containing frost 
1 to 6 carbon atom(s) represented by R are methyl, ethyl, propyl, butyl, pentyl 
and hexyl groups and isomers thereof. And preferable groups represented 
by R^ are a hydrogen atom and a n-pentyl group). 

In the compounds of the general formula (I), (la) and (lb), 

preferable compounds are compounds wherein Z represents a metliylene, 

ethylene, vinylene, n-propenylene or butadienylene group, and R^ represents 

a hydrogen or chlorine atom, or a aethoxy group or a group of the general 

formula: -S-^)-R (wherein preferable groups represented by R are a 

2 

hydrogen atom or a n-pentyl group), and R represents a hydrogen 
atom or methyl or ethyl group or a group represented by the formula: 

In the compounds of the general formula (I), (la) and (lb), 
when Z represents an alkcnylene group, two isomers in trans and cis 
configuration :say naturally exist by each double bond. However, the 

- 11 - 
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prcsenc invention include each isomers and the mixture thereof. 

Recently, a patent application including a part of conpounds 
of the present application, i.e. compounds wherein is a hydrogen aton 
and R^ is a carboxyl group in the general formula (I), has been published 
[see the European Patent Publication No. 0031561A2]. That is, the 
published spscif ication is concrjrted to co-pounds of the general for=ula: 




(wherein R^ represents -COOH, -(CHa)nCOOH, -CH-CH-CH-CK-COOH, 
.CHCR^)COOH, -0-(CHa)n"COOH, -S- (CHa)n-COOH etc., n represents xcro or an 
integer of from 1 to 5 , R^ represents an alkyl group containing from 
1 to 6 carbon atom(s) or a hydroxy group, R* represents a hydroxy group, 
a lower alkoxy group containing from 1 to 10 carbon atOTn(s), a lower 
carbonylalkoxy group, an amino group etc. and y represents an integer 
of 1 or 2 (the definitions of such symbols are restricted to ones relative 
to the present invention. ) 1 • 

However, the above application may not be considered to be 
a prior art of our present invention, because it is obscure whether a 
compound containing an amino group is synthesized in fact and because 
the use of such compounds is different from chat of the present invention, 
taking into consideration the following facts: 

j^s described that the only use of the compounds of the published 
specification is adjuvants for pharmaceuticals and it is not 
described that the compounds have the same bioactivity, i.e. 
inhibitory activity on 5-lipoxygenase selectively or on S-lipoxygenase 
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and cyclooxygenasc at the sane time as the compounds of the present 
Invention possess; 

(2) the concrete methods for the preparation of the compounds arc not 
disclosed in the specification, and further there is no quotation 
literature for the preparation; and 

(3) in preparing Examples, there is no description of compounds including 
amino group (s) which is an essential group of our present invention. 

Therefore, the present invention includes the above compounds. 

Furthermore, in compounds of the present invention, 2-anino-A- 
carboxymethylphenol and their ester, i.e. 2-aKino-A-methoxycarbonylmethyl- 
phenol arc described in the Japanese Patent Kokai No. 50-70361. In this 
specification, it is described that the above compounds may be used as 
intermediates for bicycloheterocyclic compounds having pharmacological 
activities, i.e. analgesic, antipyretic and antiinf latrsator^- activities, 
but there are no description about bioactivities , i.e. inhibitory activity 
on 5-lipoxygenase or on 5-lipoxygcnase and cyclooxygenasc at the same time. 

Therefore, the present invention includes the new use of the above 

compounds • 

The compounds of the general formula (I) arc largely divided 
into two groups in the difference of 2. That is, one group is compounds 
of general formula: 

3H 




«»2 (Ic) 



2 2 
2^-COOR 



(wherein 2^ represents a str.ight alkenylene group containing from 2 to 6 
carbon atoms, and represent the saae neaning as hereinbefore 



- 13 - 



0081321 



1 2 2 

defined, and the attached positions of R and Z -COOR apply correspondingly 
as the ones of R^ and 2-COOR^ hereinbefore depicted], 
and the other group is conpounds of general fomula: 



OH 

"•2 



R 

2* - COOR^ 



[wherein 2^ represents a straight alkylene group containing from 1 to 6 

carbon atom(s). R^ and R^ represent the sane meaning as hereinbefore 

1 2 

defined, and the attached positions of R and 2-COOR apply correspondingly 

as the ones of R^ and 2-COOR^ hereinbefore depicted.] 

According to a feature of the present invention, compounds of 

the general fomula (Xc) oay be prepared by selective reduction to an 

anino group, of the nitro group of a compound of general formula: 

OH 




2^-COOR^ 



(wherein R^^ represents a hydrogen atom or a straight or branched chain 
alkyl group containing from 1 to 4 carbon atom(s), and the other symbols 
represent the same meaning as hereinbefore defined* ] or a compound of 
general formula: 

OH 

«^2 

(11c) 




22-COO-CH2-sg)-© 
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If 



[wherein all of the symbols represent the same meaning as hereinbefore 
defined) 

Ccnpounds of the general formula (lie) cay be prepared by 
escerif ication of a compound of the general formula (11a) wherein R^^ 
represents a hydrogen atom, with A*biphenyli»ethanol. 

Esterif ication may be carried out , for example, by using a 
condensing reagent such as p-toluenesulf onyl chloride in an amine such 
as pyridine as a solvent, with molecular sieves with refluxing. 

The reduction may be carried out, for example, with using iron, 
zinc, tin or stannous chloride in hydrochloric acid, with using titanium 
trichloride in an inert organic solvent such as benzene or tetrahydro- 
furan, with using sodium persulfide or arjnonium sulfide in an aqueous 
alcohol, or with using sodium hydrofulfite in ar=onia water (this method 
is preferable) ; and the above methods are abbreviated as reduction 
method A. 

Compounds of the general formula (Id) with the exception of 
ccDpounds wherein 2^ represents a ntethylene group, may be prepared by 
reduction to an amino group, of the nitro group and to a saturated 
alkylene group, of the double bond(s) in 2^ of the compounds of the general 
formula (Ila) at the same time. 

The reduction may be carried out, for example, with using 
hydrogen gas, by catalytic reduction, in the presence of catalyst such as 
nickel, platinum, palladium-carbon, palladium or copper-cromium oxide in an 
inert organic solvent (this method is preferable) or with using diboran 
or aluminum hydride; and the above methods are abbreviated as reduction 
method B. 
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In coapounds of the general fomula (Id), compounds wherein 
represents . »ethyle«e group nay be prepared by reduction to «> aoino 
group, of the nitro group of compounds of general formula: 

i—r^^^*"" 



(lib) 

' CE^- COOR^ 




Ivherein represent, the same meaning a, hereinbefore defined. «.d the 
attached positions of R^ and CH.-COOR^^apply correspondingly as the ones 
of R^ and Z-COOR^ hereinbefore depicted! • 

The reduction may be carried out. by the reduction method 

A or B mentioned above. 

In compounds of the general formula (Id), compounds wherein 
r2 represents 4-biphenylaethyl group may be prepared by esterif ication of 
compounds of the general formula (Id) wherein R^ represents a hydrogen 



atom. 



Esterif ication may be carried out by methods known £er se. 
for example, the same method which is used in preparation of the 
compounds of the general formula (HO from the compounds of the 

general fonnula (11a) . 

Compound, of the general formula (lib) may be prepared by 

nitration of a compound of general formula: 




(III) 



CUj - COOR^' 
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(wherein all of the symbols represent the sane meaning as hereinbefore defined) 
The nitration may be carried out» with using a conventional 

nitrating reagent such as mixed acid of nitric acid and sulfuric acid, 

a mixture of nitric acid and sulfuric acid in acetic acid or nitric acid 

in acetic acid (this reagent is preferable) etc. 

Compounds of the general formula (III) arc known per se or 

may be prepared by known methods. For example, p-hydroxyphenylacetlc 

acid is available as a commercial product. 

Compounds of the general formula (Ila) may be prepared; 

(1) by nitration, by the foregoing method, of a compound of general 
formula: 



(IV) 



[wherein and R^^represent the same meaning as hereinbefore defined, 
. • represents that COOR^^may be attached in the ci£ side or trans 




1 2a 

side of the double bond, and the attached positions of R and ^<^C00?. 
apply correspondingly as the ones of R^ and Z-COOR^ hereinbefore depicted] 
or (2) by Wittig reaction of a compound of general formula: 



NO 



R 




- CHO 



(wherein represents a direct bond or a methylene group. R^ represents 
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13 



the Beanlng » hereinbefore defined, nd the .tt.ehed posltloo. of 

7} and Y--CHO apply correspondingly «» the ones of and 2-COOR 

hereinbefore depicted] 

and a ?hosphorane compound of general foraula: 

PhjP - CH - X^- C00r3 (Via) 

[vhereir. PS represents a phenyl group, represents a direct bond or • 
a straight alkenylene group containing froo. 2 to 4 carbon ateas. and 
r3 represents a straight or branched chain alkyl group containing froa 

1 to A carbon aton(s)l 

phesphoniua salt of general formula: 



or a 



Ph3P*-CH,-X^-C00H.Br- <VII*> 

iwherein represents a straight alk,l«.e group containing from 1 to U 
carbon atoo(s) . and Ph represents Che .««e .e«.lng as hereinbefore 

defined] or 

(3) by Wlttis reaction of a compound of general formula: 

OH 

^^^y^ - CHO 

Iwherein represents a straight alkyl.ne group containing fro. 2 to 4 
carbon atoms. R^ represents the .« hereinbefore defined, and 

.he attached position, of R^ and T^^O .pply correspondingly the one. 

of Jf} and 2-COOR^ hereinbefore depicted] 
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and 3 phosphorane compound of the general foxiDula: 

Ph^F - CH - - COOR^ (VIb) 

U n 
[wherein X represents a direct bond or a vinylene group, and Ph and R 

represent the sase Deaning as hereinbefore defined] 
or a phosphoniun salt of the general formula: 

Ph^P — CHj - X^ - coon • Br * (Vllb) 

[wherein X^ represents a methylene group or an ethylene group, and 
Ph represents the sase meaning as hereinbefore defined]. 

Wittig reaction is veil knovn one, and may be carried out with 
using an aldehyde compound and a phosphorane cccpound or phosphonium salt, 
at a temperature from -78*C to a reflux temperature of a solvent, in an 
inert organic solvent such as an ether e.g. diethyl ether, tetrahydrof uran, 
dioxane, 1 ,2-dij&ethox7e thane , a hydrocarbon e.g. benzene, toluene, xylene, 
hexane, a dialkyl sulfoxide e.g. dimethylsulf oxide, dialkylf ormamide e.g. 
N,N-diaethylf ormamide, a haloalkane e.g. methylene chloride, chloroform, 
or an alkanol containing from 1 to ^ carbon atom(s) e.g. methanol, ethanol, 
or a mixture contained tvo or more of them. 

The Wittig reagents represented by the formulae (Via), (Vila), 
(VIb) and (Vllb) are knovn per se or may be prepared by known method, 
[cf. Kagaku no Ryoiki 20, 492 (1966) and Organic Reactions 1£. 270 (1965)]. 

In Wittig reaction, depending upon vhich reagent Is 
used, trans^ olef in, cis- olefin or mixture thereof are produced. That is, 
when a stable ylidc is used, trans- olcf in will be produced selectively, 
and when an unstable ylidc is used, a mixture of trans -olef in and cis- 
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olefin be produced. These mixtures nay be separated by known 

purification H«.ns. for example, distillation at atmospherle pressure or 
reduced pressure, high-speed liquid ehromatosraphy or column chromatography 
using silica gel or recrystalliaation. 

If necessar>-. c.rboxylic acid compound. «»d e.t.r compounds of 
Che general formula. (11a) and (lib), obtained by the Wittig reaction, may 
by converted into esters by esterif ication and into carboxylic acid compounds 
bv saponification, respectively. 

compounds of the general formula (IV) are known s. . or may 

— For example, 4-(2-carboxyvinyl)-2-methoxy- 
be prepared by known methods. For exam?* , 

phenol is available as a commercial product. 

compounds of the general formula (V) may be prepared by nitration 
by nethocs depicted before, of a compound of general formula: 

OH 

T^-CHO 

defined]. 

compounds of the general formula (IX) may be prepared by nitration 
by methods depicted before, of . compound of general formula: 




IB 

(X) 



defined!. 
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Compounds of the general formula (X) may be prepared by Wit tig 
reaction of a compound of the general formula (VIII) and a compound of 
the general formula (VIb) or (Vllb) to obtain a compound of general 

forrrula: 

OH 

(XI) 



ca 



2a 

Y — COOR 

[uhercir. represents a straight alkenylene group containing- from 2 to 4 

rbon atons, R and R represent the sane meaning as hereinbefore 

defined, and the attached positions of R^ and Y^-COOR^^apply correspondingly 
1 2 

as the ones of R and Z-COOR hereinbefore depicted). 

and further by the reduction by the method of reduction B of the straight 
alkenylene group of the resulting compound of general formula (XI), and 
to obtain compounds of general formula: 



R^ 




(XII) 



Y^ — COOR^^ 



[wherein R^ , R^^and Y^ represent the same meaning as hereinbefore defined, 

1 1 2a 

and the attached positions of R and Y -COOR apply correspondingly as 

1 2 
the ones of R and 2-COOR hereinbefore depicted]. 

2a 

and further by selective reduction of the COOR group of the compounds of 
the general formula CXII) into a formyl group. 

The selective reduction of the COOR' 
may be carried out, for exampJti, with using diisobutylaluminium hydride 



The selective reduction of the COOR^group into a formyl group 
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(DIBAL) In hexanc, tttrahydrofuran or toluene. 

Coapounds of the general forsula (VIII) are known per »e 
(e.g. 5-chloro-2-hydroxyben«aldehydr Is available as a eomrelal 
product), or prepared by aethods kno«m per se, for cxasple. coopounds 
wherein represents a phenylthlo group or ao alkylphenylthlo group 
I.e. the cotDpounds represented by general forwilae (Villa) and (Vlllb) 
Bay be prepared by the series of reactions depicted »che«atically below 
in Scheae B, wherein A and A' represent a halogen atoa such as chlorine, 
broaine or iodine aton, and synbol Me represents a nethyl group. 
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In Scheae B, each step can be effected using .ethoes known 
^ „. For exaople. step 1*1 -y be eerrled out by .ulfcmetion like 
Frledel-Crafts reaction, by reacting vlth a aulfonatlng reagent 
such as sulfonyl halides of the general formula (XIV) In an Inert 
solvent such as chlorofot.. .ethylene chloride, earbontetrachloride 
in the presence of a catalyst such as alualnlu- chloride at a temperature 

iron -20*C to 50'C. 

In step ta], two isomers i.e. the compounds of the general 
formulae (XV) and (XVIIl) may be obtained at the same time. «nd therefore 
they must be separated. The separation may be carried out by known 
purification methods, for example, distillation at atomospherlc pressure 
or reduced pressure, high-speed liquid chromatography, thin layer chromato- 
graphy, or column chromatography using silica-gel or magnesium siliconate. 
or recrystallization. 

Step lb) may be carried out by using hydrobromic acid or a 
fixture of hydrobromic acid and hydroiodlc acid In acetic acid or without 
solvent, with refluxing. More, according to reaction condition, step lb] 
«ay not be necessary; i.e. the compounds of the general formulae (XVI) 
and (XIX) may be obtained only by the reaction step [al. 

Step IcJ may be carried out by using a reducing reagent 
such as dllsobutylalu-lnlu. hydride (DIBAL) In an inert aolv.nt auch as 
toluene, at a temperature from -JO'C to room temperature. 

Step [dl may be carried out by formylatlon. by using chloroform 
.„d alkallmetal hydroxide such as sodium hydroxlde.in the presence of 
trlalkylamine such a. trlethy lamina or trlbutyla.lne . 1« an Inert solvent 
such as benrene at a temperature fro. 0«C to WC. 

Step lei a-y be carried out by using a llthloatlng reagent auch 
as n-butyl llthlu. in an inert solvent such as tetrahydrofuran at a 
temperature of -80*C to -AO*C. 

- - 
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Step (f] may be carried out by hydrolysis, by using boron tri- 
broalde in an inert solvent such as methylene chloride at a temperature 
of -20*C to 30^C. 

In the compounds of the general formula (I), (la) and (lb), 
the carboxylic acid compounds and the ester compounds can be converted 
into each other by esterif ication or saponification, when necessary. 

The general synthesis routes above-mentioned arc depicted as 
an example, so any different routes may be thought. 

Acid addition salts of 2-aAinophenol derivatives of the general 
formula (I) cay be prepared by known methods, for example, by reacting 
stoichiometric quantities of a compound of Che general formula (I) and 
an appropriate acid e.g. an inorganic acid such as hydrochloric acid, 
hydrobromic acid, hydroiodic acid, sulfuric acid, phosphoric acid or 
nitric acid, or an organic acid such as acetic acid, lactic acid, tartaric 
acid, benzoic acid, citric acid, me thane sulfonic acid, ethane sulfonic acid, 
benzenesxilfonic acid, tolisenesulfonic acid or isethionic acid, in a 
suitable solvent. 

Preferai>ly, acid addition salts are non-toxic salts. By the 
term 'non-toxic salts* as used in this specification, is meant salts the 
anions of which are relatively innocuous to aniiaal organism when used in 
therapeutic doses so that the beneficical pharmacological properties of 
the compounds of general formula (I) are not vitiated by side effects 
ascribable to those anions* Preferably the salts are vater-soluble. 

Suitable acid addition salts are» for example, inorganic acid 
salts such as hydrochloride, hydrobromide , hydrolodide, sulfate, phosphate, 
nitrate and organic acid salts such as citrate, ne thane sul fona te , 
ethane sulfonate, benzene sulfonate or toluenesulf onatc , isethionate. 

Compounds of the general formula (I) and pharmaceutically 
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acceptable acid addlcion sales thereof possess an Inhibitory effect on 
5-llpoxysenasc specifically, or on 5-lipoxygcnase and cyclooxygenase at 
the same time, and therefore, useful when it is desired to control the 
bios>-nthesis of leukotriencs and various PCs in maisaals including huaans , 
especially huisans. 

For example, in a standard assay systea using polyoorphonuclear 
leukocytes frcD guinea pig (protocols were described hereafter), the 
concentrations for 502 inhibitions on 5-lipoxygcnase and on cyclooxygenase 
by (a) 2-aaino-6-C2-ethoxycarbonylvinyl)phcnol hydrochloride were 0-5 pM 
and 1 u!l, respectively, by (b) 2-amino-4-(2-e thoxycarbonyl vinyl) phenol 
hydrochloride were 0.6 liM and 2.2 uM, respectively, by (c) 2-a:aino-A- 
(2-l^-biphenyl3ethoxycarbonyl]-(lE)-vinyllphenol were 0.8 pM and 10 yM, 
respectively, by (d) 2-anino-6-[ 2-ethoxycarbonyl- (lE)-vinyl]-4-phenylthio- 
phenol hydrochloride were 0.2 yM and 0.6 yM, respectively. Therefore, it is 
comfiroed that the conpound (a) inhibits both enzymes at the saae time at 
a very low concentration, and that the compounds (b), (c) and (d) inhibit 
5-lipoxygenase slightly specifically at a very low concentration. 

The experiments for screening using polymorphonuclear leukocytes 
were carried out as follows: The reaction mixture (0.1 ml) containing 
5 umole of potassium phosphase at pH 7. A, 0.1 uiaole of calcium chloride, 
polymorphonuclear leukocytes prepared from guinea pigs (A x 10^ cells) 
and test compound was preincubated for 5 minutes at 37*C. The reaction 
was started by the addition of ll-**Cl arachidonic acid (2.2 x 10' dpm, 
1.8 wmole) , followed by the incubation at 37*C for 5 minutes. The reaction 
was terminated by the addition of 0.3 ml of a mixture of ether/me thanol/lM 
citric acid (30/A/l) . The organic phase (20 yl) was applied to silica gel 
plate. Thin layer chromatography was performed to separate each product 
with solvent system of ether/petroleum ether/acetic acid (85/15/0.1). 
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Activities of S-lipoxygeaas* and cyclooxygenase were celculetcd 
froB the aeasurenents of the productions of 5-BETE. and 12L-hydraxy-S, 8. 
10*beptatrienoic add (i.e. HHT) or throaboxane Bi (i.e. 1X3*) respectively, 
lit has been knovn that HHT and TXB, were the last products of the aystea 
concerning cyeloosogenase in the arachldonatc cascade.] The concentrations 
for 50= inhibitions on S-lipoxygenase and on cyclooxygenasc were evaluated 
by using the concentrations of conpounds of the present Invention required 
502 inhibitions on the productions of S-BETE. aad HHT or TXB». 

Turther, in another assay system, the inhibitory activity 
of compounds of the present invention on 5-lipoxygenase only was also 
evaluated by using an enay«e prepared from poly«orphonuclear 
leukocytes of guinea pig. Guinea pig was treated by casein and harvested 
polynorphonudear leukocytes. from cavity were sonicated, followed by 
the centrifugation at 105.000 x g. The surpemate was used as an enz«e 
throughout this work. The superaate (100 - 500 yg of protein) was 
incubated for 5 ninutes at 30'C with ["C] arachidonic acid and 1 mM 
caleiun chloride tn the presence or in the absence of test compound. 
The reaction was terrainated by the addition of ether. Ether extract 
vas separated by thin layer chromatography using silica gel plates to 
observe production of 5-HETE. 5.12-diHETE and LTB. 

In this assay, the concentrations of 2-amino-«-chloro-6- 
t2-ethoxycarbonyl-(lE)-vinyl)phenol hydrochloride. 2-a«ino-4-chloro- 
6-l4-ethoxycarbonyl-(lE,3E)-butadienylJphenol hydrochloride. 2-amino-6- 
■ethoxy-«-l2-methoxycarbonyl-(lE)-vinyllphenol hydrochloride. 2-a«ino- 
4- ( 2- 1 *-biphcny ln«thoxyearbony 11- (lE)-vinyl ] phenol and 2-a«ino-6- [ 2- 
ethoxycarbonyl-(lE)-vinyll-«-phenylthiophenol hydrochloride required 
to produce a 501 inhibition on the productions of 5-HETE, 5.12-dlHETE 
and LTB (concentration for a 502 inhibition of 5-llpoxygenase, i.e. IC^j,) 
were 0.6 uM. 0.6 uM. 2.7 wM, 0.3 li>l and 0.22 uM. respectively. 
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on the other hand, all extent of the compounds of the present 
invention we.e confirmed that their acute toxicities were «ore than 
30 «g/Kg by intravenous infection. Therefore, the compounds of the 

V. considered to be sufficiently safe and suitable 
present invention »ay be considereo to o 

for medical use. 

For example, in a test of acute toxicity usin, -ice and 
administering by Intravenous injection to their tail vein. 2-aoino- 
6-mechoxv..-l2-thox>.carbonyl-(lE)-vinyllphenol hydrochloride. 2-a»ino- 
.-chloro-6-t2-ethoxycarbonyl-(lE)-vinyl]phenol hydrochloride and 2-amino 
4-chloro-6-[A-ethoxycarbonyl-(lE.3E)-butadienyllphenol hydrochloride 

possessed no dead case in 21 cases at doses of 30 r.g/Kg. 

TO control the bios>-nthesis of leuHotrienes and prostaglandins 

,<nn ;.nd the treatment of allergic tracheal and 
are useful for the prevention and the treauo 

allersic lung diseases, allergic shocks or various 
bronchial diseases or allergic lung 

«^=nv rectaUy or parenterally - Doses are 
systeaically. for example, orally, rec tally 

«nn aee symotons. the desired therapeutic effects, 
determined depenaing upon age, sympt 



required emergency treatment. 

solid compositions for oral administration Include compressed 
«hlets. PIUS, dispersible powders and granules. Xn such solid compositions. 
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one or core of the active compounds is or are » admixed with at least one 
inert diluent such as calcium carbonate, potato starch, dextrin, alglnic 
acid, lactose, mannitol, glucose or cacao butter. The compositions may 
also coaprise, as is normal practice, additional substances other than 
inert diluents e.g. lubricating agents such as magnesium stearate and 
disintegrating agents such as cellulose calcium gluconate. The tablets or 
pills rcay, if desired, be coated and made into sugar-coated, gelatin-coated, 
enceric-coated or film-coated tablets and pills, or tablets or pills may 
be coated \rizh tvo or more layers. 

Liquid cocpositions for oral administration include pharmaceutically 
acceptable emulsions, solutions* suspensions, syrups and elixirs, ccntaining 
inert diluents such as water or liquid paraffin, cocmonly used in the art. 
Besides inert diluents, such compositions may also corrprise adjuvants 

such as wetting and suspending agents,, and sweetening, flavouring, 

perfusing and preserving agents. 

The compositions according to this invention for oral administr- tion 

also include capsules of absorbable materials such as gelatin, containing 

one or more of the active ingredients with or without the addition of 

diluents or excipients. 

Solid compositions for intrarectal administration include 

suppositories containing one or more active Ingredients, formulated in 

known manner. 

Preparations according to this Invention for parenteral 
administration include sterile aqueous or non-aqueous solutions, suspensions 
and emulsions. Examples of non-aqueous solvents or suspending media are, 
for example, propylene glycol, polyethylene glycol, cthanol, vegetable oils, 
such as olive oil, and injectable organic esters such as ethyl olcate. 
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sorbican esters. These cooposltlofis may also iDclude adjuvants such as 
preserving, vetting, enylslfylng and dispersing agents. They aay be 
sterilized, for exaople, by filtration through a bacterla---re talnlng filter, 
by Incorporation of sterilizing agents In the composition or by Irradiation. 
They may also be aanufactured In the fora of sterile solid cosiposltlons, 
and which can be used to dissolve In sterile vater or some other Mdla, 
Isaediately before use. 

The proportions of active Ingredient In the coaiposltlons of the ' 
present Invention may be varied, and It Is required to constitute a 
proporclon such that a suitable dosage for the desired therapeutic effect 
sh&ll be obtained. Several unit dosage foras oay of course be administered 
at the same tloe. 

In general, the preparations for Injection contain normally at 
least 0.025Z of active Ingredients by weight, and ones for oral administration 
contain normally at least O.IZ of acclve Ingredients by weight. 

Preferable compounds Included this Invention^ for example, the 
following compounds and pharmaceutlcally acceptable non-toxic acid addition 
salts thereof may be listed; Included In the general formula (la): 

2-amlno-4-oethoxycarbonylmethyl phenol , 

2-amlno-^-ethoxycarbonylaie thylphenol , 

2-amlno-6--chloro 4 m e thoxycarbonylmethyl phenol , 

2-amlno«<^*chloro-4»ethoxycarbonylme thylphenol, 

2-amlno*6-oe thoxy«-^-M thoxy carbmy Ime thyl phenol , 

2*amlno<-4«e thoxycarbonylme thyl-6-me choxyphenol , 

2«amlno«-4-M thoxycarbonyle thylphenol , 

2«amlno-4««thoxycarbonyle thylphenol , 

2«aalno-6-chloro-4-0ethoxycarbonyle thylphenol. 
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2-Mlno-6*chloro*4-« choxrcarbonylc thylphmol • 
2-aalno«S«M chox7-4-«Be choxycarbonyls Chyl phtnol « 
2-aaino-A-€ thoxycarbonyle thyl-6-««thoxyph«nol , 

( 2-oe thoxycar^onyl vinyl ) phenol • 
2-anino-A-(2-«thoxyc«rbonyl vinyl) phenol , ^ 
2-anino-6«chlor 0-4 - (2-Bie thoxycarbonyl vinyl ) phenol » 
2-amino-6-chloro-^-(2-«thoxyc*rbonylvinyl)ph«nol, 
2-*nino-6-»e thoxy-4- (2 -ne thoxycarbonyl vinyl ) phenol , 
2-aoino-A- (2-ethox:.'carbonyl vinyl )-6-ittethoxyphenol, 
2-aaino-A-(2-oethoxvcarbonyl-l-propenyl)phenol, 
2-a=lno-A- (2-ethoxycarbonyl-l-propenyl)pheaol , 
2-a=ino-6-chlpro-A-(2-3ethoxycarbonyl-l-prepenyl)phenol. 
2-aaino-6-chloTO-^-(2-ethoxycarbonyl-l-propenyl)phenol. 
2-Aoino-6-BCthoxy-A-(2-oethoxycaTbonyl-l*pTopenyl)phenol, 
2- anino-i - (2-e thoxycarbonyl -1-propeny 1) -6-« thoxyphenol , 
2.aaine-^*(4 -oe thoxy c arbony 1 bu t adieny 1 ) phenol , 
2-amino-4-(4-e thoxycarbonylbutadienyDphenol , 
2-»mino-6-chloro-4-(4-ttethoxycarbofiylbutadienyl)phenol , 
2-amino-6-chloro-4-(4«ethoxycarbonylbutadienyl) phenol, 
2-amino-6-ttethoxy-*-C<»-»ethoxycarbonylbutadienyl)phenol, 
2-amino-4* (A^-e thoxycarbonyl butadieny 1 ) -6-«e thoxyphenol • 
2.amino-6-(2-carboxyvinyl)phenol , 
2-amino-4-t-butyl-6-(2-ethoxycarbonylethyl)phenol, 
2-amino-4-t-butyl-6-(2-«ethoxycarbonylethyl)phenol, 
2-a»ino-*- t-butyl-6- {2-e thoxycarbonylpropyl) phenol , 
2-amino-A-fbutyl-6-(2-ethoxycarbonylvinyl)phenol, 
2-attino-4-t-butyl-6-(2-Bethoxycarbonylvinyl)phenol, 
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2-amino-4-t-butyl-6-(2-ethoxycarbonylpropenyl) phenol , 
2-amino-6- (2-echoxy car bony Ivtny 1 ) -A-phenylthXophcnol , 
2-aaino-6- (2-fflethoxycarborvylvinyl)-A-phenylthiophenoI , 
2-aiainc-6- (2-carboxyvinyl)-4-phenylthiophenol , , 
2-amino-6- (2-ethoxycarbonylvinylX-A- (A-pentylpheny^thio) phenol , 
2-aininc-6- (2-raethoxycarbonylvinyl.)-4- (^-pentylphenylthio)ph€nol , 
2-anino-6- (2-carboxyvinyl)r*-(^-pencylphenylthia)ph€nol, 
2-affiino-6- (2-ethor.ycarbonylpropenyl)-A-phcnylthiophenol, 
2-ainino-6- (2-nethoxycarbonylpropenyl)-A-phcnylthiophenol , 
2-a=iino-6- (2-carbox>T)ropenyl)-4-phcnylthiophenol , 

2-aaino-6- (2-ethoxycarbonylpropenyl)-4- (A-pentylphcnylthio)phenol , 
2-amino-6- (2-neth6xycarbonylFropenyl)-A- (^-pcntylphcnylthio)phenol and 
2-a=:ino-6- (2-carbo3cypropenyl)-A-pentylphenylthiophenol ; 
and included in the general forsula (Ib):- 
2-acino-6-c)€ thoxycarbonylnethylphenol , 
2-amino-6-ethoxycarbonyIoethylphenol , 
2-aDino-^-chloro-6-iDcthoxycarbonylnc thy 1 phenol , 
2-aaino-^-chloro— 6-ethoxyc arbonylme thy 1 phenol , 
2-amino-^-ine thoxy-6-ine thoxycarbonylme thylphcnol , 
2-aniino-6-ethoxycarbonyliDe thyl-^-mc thoxyphcnol , 
2-ajnino-6-oethoxycarbonylethylphcnol , 
2-amino-6-ethoxycarbonylethylphcnol > 
2-amino-^-chl or o-6*iDethoxycarbonyle thy 1 phenol , 
2-a»ino-^-chl oro— 6-c thoxycarbonyle thylphcnol , 
2-amino-^-rocthoxy-6-methoxycarbonyl ethyl phenol , 
2-amlno-6-€ thoxycarbonyle thyl-^^De thoxyphcnol , 
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2»«ffllno«6- (S-HM thoxycarbonyl vinyl ) phenol » 

2-anino*6-*(2-ethoxycarbociylvisyl)ph«nol, 

2-aalno-4-chloro-6- C2-oe thoxyc* r bony 1 vinyl ) phenol , 

2-«mino-A-chloro-6-C2-«thoxyc*rbonylvlnyl)phtnol, 

2-Aairo-A-«e thoxy-6- (2-iDe thoxycarbonylvlnyl ) phenol ♦ 

2-MBino-6- (2*e thoxycarbonyl vinyl ) -oe thoxyphenol , 

2-amino-6-<2*»ethoxycarbonyl-l-propenyl)phenol, 

2-aoino-6-(2-«thoxycerbonyl-l-propenyl)phenol, 

2 -aBino-4 -chl oro-6- {2-De thoxy c»rbony 1 -1 -pr openy 1 ) phenol , 

2-aoino-^-chloro-6-(2-«thoxycarbonyl-l-propenyl)phenol, 

2-anino-4-oechoxy-6-(2-iDethoxycarbonyl-l-propenyl)phenol, 

2-anino-6-(2-«thoxycarbonyl-l-propenyl)-A-oethoxyphcnol, 

2-3sino«6*(^-MChoxycarbonylbutadienyl) phenol. 

2-afflino-6-(&-echoxycarbonylbutadienyl)phenol, 

2-aaino-^-chloro-6- (A-ae thoxy carbonylbutadienyl) phenol, 

2-aaino-^-chloro«6- (A-e thoxy carbonylbutadienyl ) phenol , 

2.aaino-4-oethoxy-6-(4-fiDe thoxy carbooylbutadienyDphenol, 

2-amino-6-(A-ethoxycarbonylbutadienyl)-4-«thoxyphenol, 

2-amino-4- 1 2- (4-biphenyl»ethoxycarbonyl)vinyl Iphenol , 

2-amino-4- [ 2- (A-blphenylme thoxycarbony Dvinyl ] -6-chlorophenol and 

2-amino-4-(2-(4-blphenylttethoxycaTbonyl)vinyll-6-«ethoxyphenol. 

The following Reference Examples and Exaaplea illustrate, but 
not llalt, the preparation of compounds of the present Invention. In 
the Reference Examples and Examples. '«?•, 'TLC'. 'NMR' and 'Mass' 

represent 'meltlns point'. -Hiin layer chromatography*, •infrared absorption 
spectrum'. 'Nuclear magnetic resonance* and 'Mass apeccruo' . respectively. 
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Where solvent ratios are specified in chroma cographic separations, the 
ratios are by voluae: the solvents in parentheses in thin layer 
chronotography show the developing solvent used« Except when specified 
othervise, infrared spectra are rexorded by.KBr tablet method and nuclear 
wsnctic resonance spectra are recorded in deuterochloroforo (CDCls) 
solutions. 
Reference Exaraple 1 

2- [2-Carboxy-(lE)-vinyl ]-6-nitrophenol 

To a solution of 2.0 g of 2- I2-carboxy-(lE)-vinyl ]phenol 
(cc=ercial product) in 2a ml of acetic acid, 0.77 g of concentrated 
nitric acid was added dropwise at room temperature. In this solution, 
crystals were deposited after stirring for one hour. After addition of 
ice-water, the reaction solution was filtered, and gathered crystals vcre 
washed with water, and dried in vacuo by vacuum pump to give 2.1 g of 
crystals of the title compound Cp-nitro isomer vas partly contained) 
having the following physical characteristic: 

fJMRCdeuterochloroform .+ acetone-d* + dimethyl sul foxide-d») : 

6 - 8.3 - 7.6(6H. m) , 7.0(1H, d) , 6.99(1H, t) . 6.57(1R, d) , 
6.53(1H, d). 

The next compounds having the following physical characteristics were 
given by the same procedure as described in Reference Example 1: 
(a) 5-Chloro-2-hydroxy-3-nitroben«eldehyde 

Starting material: 1.6 g of 5-chlorosalicylaldchydc 
(conncrcial product) ; 

Yield: 1.9 g (yellow crystals); 

mp: 112* . 113*C; 
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7LC(meChylene chloride): Rf - 0.25; 

IR: V - 34 30. 165 0, 15 2 3, 1440. 1365, 1345, 1300, 1263, 1223. 

955. 915, 815, 772, 738, 710 ca*'; 
I;^^R(Jeute^ochlo^ofonD + «cetone-d«) : 

6 - 10.23(1H, s), 8.21{1H, d) , 7.98(1H, d). 
(b) 4-Carboxyncthyl-2-nitrophenol 

Starting saterlal: 1.52 g of p-hydroxyphenyl-acc tic acid 
(cocaercial product) ; 

Yield: 1.37 g; 

TLC (aethylene chloride : oethanol • 10:1): Rf - 0.2; 

IR: V - 3450, 3280. 3090, 3050, 2970, 2760, 2670, 1700, 
1630. 15S0. 1530, 1490, 1430. 1410. 1330, 1305, 
1260. 1215. 1175. 1130, 1085, 920. 845, 825, 765, 
645 cm"*; 

NMRCdcuterochloroforta + methanol-d*,) : 

6- 7.92 (la. d), 7.45C1H. dd) . 7.03{1H, d) , 3.57(2H, s) ; 
Mass: m/e - 197 CM"*"). 181. 152. 135, 106. 

(c) 4-[2-Carboxy-(lE)-vinyll-2-nitrophenol 

Starting material: 1.64 g of p-hydroxy- trans -cynnamic acid 

(cotmercial product) ; 

Tield: 630 mg; 

NMR: 6 - 8.07(111, d) , 7-67(lH, dd) , 7.46(1H. d> , 7.0S(1H, d) . 

6.32(1H, d); 
Mass: m/e - 209(m"^)» 192, 162. 134, 118. 

(d) 4-I2-carboxy-(lE)-vinyl 1-2-oic t hoxy- 6 -nitro phenol 

Starting material: 1.46 g of 4- [2-carboxy-(lE)-vinyl 1-2- 
methoxyphenol (commercial product); 

Yield: 450 mg; 
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NMR(aeetone-d + nethanol-d*) : 

S - 7.70{1H, d), 7.50(1H, d) . 7.A5{1H. d) , 6.*3(1H. d) , 

3.95{3H. •); 
Mass: m/e - 239(M+). 194. 138. 123, 105. 
Reference Exaaale 2 

2- [2-Ethoxycarbonyl- (IE) -vinyl] -6-nitrophenol 

The solution of 2.1 g of 2-1 2-carboxj-(lE)-vlnyl)-6-nltrophenol 
(prepared in Reference Example 1) dissolved in 30 »1 of ethanol. 1 ml of 
concentrated hydrochloric acid was added, and the solution was refluxed 
for 16 hours. The solution was concentrated under reduced pressure and 
further dried in vacuo by vacuum putap. The residue was purified by colunn 
chromatography on silica gel using a mixed solvent of chloroform and ethyl 
acetate (5:1) as an eluent to give 1.1 g of the title compound having the 
following physical characteristics: 

TLCCchloroform: ethyl acetate - 3:1): Ref - 0.65; 

IR : V - 3430. 3200, 3100, 3000, 2900, 1715, 16A0, 1600, 1585. 

1535, 1460. 1440, 1390, 1365, 1325. 1270. 1190. 1160, 
1145. 1095, 1025, 990. 980, 925, 870. 840. 810. 740. 
685 cm-*; 

NMR: « - 11.20(1H. s). 8.03(1H. dd) . 7.80aH. d) , 7.70(1H, dd) . 

6.92(1H, t), 4.23(2H. q) . 1.33(3H, t) ; 
Mass: »/e - 237(M*), 191, 174. 164. 148. 118. 89. 
Reference Exaaole 3 

4-ChloTO-2- l2-e thoxycarbony 1 - ( IE) -vinyl 1 -6-ni t rophenol 

At room temperature. 403 mg ot 5-chloro-2-hydroxy-3-nlCroben2 
aldehyde (prepared in Reference Example 1(a).). 767 mg of e thoxycarbony 1- 
■ethylldene triphenylphosphoranc anJ 4 ml of toluene were mixed. 
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Tlie solucion was allowed to stand for 25 minutes and purified by column 
chromatography on silica gel using a mixed solvent of n*hexane and 
oechylene chloride (1 : 1) as an eluent to give 476 mg of the title 
conpound having the following physical characteristics: 
Dp: llO'C - 112*C; 

TLC(n-hexane : methylene chloride » 1:1): Rf « 0.24; 

11^ : V . 3420. 32A0, 1705. 1605, 1521, 1446, 1416, 1265, 

1240, 1150, 1040, 983. 900, 732 cm"*; 
NMK: 6 « ll.OClH. s) , 8.03{1E, d) , 7.80(1H, d) , 7.68(1H, d) , 

6.53(1K, d). 4.25 (2H, q) . 1.33(2H, t) . 

Reference Exarole A 

4-Chloro-2- (2-forayl-(l£)-vinyl )-6-nltrophenol 

At rooo texnperature , 44 3 mg of 5-chloro-2-hydroxy-3-ni tro- 
benzalcehyde (prepared In Reference Example 1(a).), 608 ag of f orrylce thylene 
triphooylphosphorane and 10 ml of methylene chloride were mixed. The 
solution was stirred for 1.5 hours. After that, the solution was 
purified by column chromatography on silica gel using methylene chloride 
as an eluent to give 455 mg of the title compound (unreacted starting 
material was partly contained.) having the following physical characteristic: 

TLCCmethylene chloride): Rf»0.33. 
Reference Example 5 

4-Chloro-2-I4-ethoxycarbonyl-{lE» 3E)-butadlcnyl ]-6-nltrophonol 

At room temperature. 455 mg of 4-chloro-2- (2-f ormyl-(lE)-vlnyl ) 
-6-ni trophcnol (prepared in Reference Example 4), 766 mg of c thoxycarbonyl- 
methylidene tr iphenylphosphoranc and 7 ml of methylene chloride were mixed. 
The solution was stirred at 50*C for 2 hours. The solution was cooled to 
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room Lcoperature and concentrated under reduced pressure* The residue 
was purified by col\iim chromatography on silica gel using a mixed solvent 
of n-hexane and ©ethylene chloride (1:1) as an eluent to give 511 ng of 
the title cotnpound having the following physical characteristics: 
TLC(nethylene chloride : n-hexane - 1:1): Rf*0.22; 
IR : V - 3400. 1700. 1620. 1522, 1A45, 1403, 1330, 1313, 1303. 
1240. 1165. 1137. 1027. 1000. 892. 862. 761, 722, 
713 cffl-*; 

NMR: 6 - 10.91(1H. s) . 7.91{1H. d) , 7.63(1H. d) . 7.60-6.10 
(3H, m). 5.98(1H, d) . 4.19(2H. q) , 1.31(3K. t) , 

Reference Exa^le 6 

4-Chloro-2-[3-ffic thoxycarbonyl-(lE)-propenyl ]-6-nitrophenol 

To a solution of 5.0 g of (2-carboxyc thyD-triphenylphosphoniun 
bronide (cotxaercial product) in 20 lal of dioethyl sulfoxide was added 
25 al of IM solution of sodiua methylsulphinyl oethylide in dioethyl 
sulfoxide which was prepared independently, at room temperature. 
Five minutes' after, a solution of 0.95 g of 5-chloro-2-hydroxy-3-nitro- 
benzaldehyde (prepared in Reference Example l(a)0 dissolved in 9 ml of 
dimethyl sulfoxide was added to the solution. The solution was stirred 
for I hour at room temperature and added 150 ml of water and adjusted to 
pH2 with IN hydrochloric acid. The reaction solution was extracted with 
ethyl ether, the extract was washed with water and a saturated aqueous 
solution of sodiiflB chloride, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure. The residue was dissolved in 20 ml 
of methanol, and dropped a solution of diaxomethanc in ethyl ether at 
0*C. Dropping was stopped after confirmation of disappearance of 
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Starting natcrial on TLC. The reaction solution was concentrated under 
reduced pressure* and purified by coluan chromatography on silica gel 
using a cixed solvent of n-hexane and ©ethylene chloride (3:2) as an 
eluent to give 722 mg of crude title coopound. Obtained conpound was 
purified by recrystallization from a mixture of n-hcxane and nethylene 
chloride (10:1) to give 290 mg of the title conpound having the following 
physical characteristics: 

DP : 122* - 124-C; 

TLC(n-hexane: ethyl ether -3:2) :Rf - 0,A1; 
IR : V - 3200, 1730, 1643, 1600, 1570, 1520, 965, 900, 
723, 690 CO-'; 

NMR: 6 - 10.94(1H, s) , 8.03(1H, d) . 7.73(1H, d) , 6.84(1H, d) , 
6.A7(1H, dt), 3.76(3H, s), 3.35(2H, d). 

Reference Exasole 7 

4-Me thoxycarbonylme thyl-2-nitrophenol 

To 420 mg of 4-Carboxymethyl-2-nitrophcnol (prepared in Reference 
Example Kb),), 20 ml of ace tonedioethylace tal and 1 ml of concentrated 
hydrochloric acid was added and the mixture was stirred for 16 hours. " 
The solution was concentrated under reduced pressure and dried in vacuo 
by vacuum pump. The residue was purified by column chromatography on 
silica gel using methylene chloride as an eluent to give 450 ag of the 
title conpound having Che following physical characteristics: 
TLC(benzcnc: ethyl acetate • 10:1): Rf • 0,52; 
IR : V - 34 00 , 3090 , 2970 , 2850, 1730, 16 30, 1575, 15 35, 14 80, 
1435, 1425, 1350, 1320, 1275, 1240. 1195, 1080, 990, 
915, 840, 820, 800, 765, 730 cm"*; 
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HMR : « - 10.35(111. s). 7.9U1H. d) . 7.«8(1H. dd) . 7.03(1H. d) . 
3.68(3H, «), 3.60(2H, s); . 

Hass: »/e - 2nCM*). 152. 135, 106. 105. 
The next ester compounds having the follovtng physical' characteristics 
ver« given fro, the corresponding c.rboxyllc add. by the .«»e procedure 
as described In Reference Exasple 7: 

(a) 2->!e thcxy-4- l2-methoxycarbonyl-aE) -vinyl ]-6-nltrophenol 

Starting material : 450 ag of A-(2-carboxy-(lE)-vlnyll-2-»ethoxy- 

6-nitrophenol (prepared In Reference 
Example l(d5.); 

Yield: 307 mg; 

TLC (benzene: ethyl acetate - 10:1) : Rf - 0.36; 
IR : V - 3A50. 3220, 3080. 2950. 1710. 1635. 1610. 1540, 
lAAO, 1385, 1320, 1300. 1270, 1245, 1200. 1170, 
1140, 1065. 1000. 925. 860. 770. 740 cm"*; 
NMR : 6 - 10.77(1H. «) . 7.77(1H. d) . 7.50(1H. d) . 7.17(1H. d). 

6.33(1H. d). 3.93(3H. s) . 3.78(3H. s) ; 
Mass : m/e - 253(M*1 . 222. 213. 204. 192. 133. 
Rgference Example 8 

*-l2-Ethoxycarbo«yl- (IE) -vinyl 1-2-nltrophcnol 

To a .olutlon of 630 mg of 4-l2-Carbox,.-(lE)-vinyll-2-nitroph«nol 

dissolved in 20 ml of .thanol. 5 .1 of concentrated hydrochloric add va. 

added, and the solution was r.fluxed for 18 hours. After cooling and 
addition of water, the solution was stirred. Deposited crystal, ware 
collected by filtration and washed with water. «»d dried in vacuo by 
vacuum pump to obtain 445 mg of th. title compound having the following 
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physical characteristics : 

TLC (oethylene chloride : methanol - 10:1): Rf - 0.82; 
IR : V - 3450, 3070, 2990,* 2920, 1720, 16A0, 1625, 1530, 

1425, 1315, 1295. 1250, 1180, 1140, 1030, 990, 

830 CO**; 

KMR : 6 - 10.6(1H, s) , 8,13(1H, d) , 7.67(1H. dd) , 7,48(1H, d),* 

7,13{1H, d), 6.33(1H, d) , 4.23{2H. q) , 1.31(3H. t) ; 
Mass: m/e - 237(m'*"), 209, 192, 165, 146, 118, 89. 
The next compound having the following physical characteristics vas 
given by the same procedure as described in Reference Example 8: 
(a) 4- (2-Etho5cycarbcnyl-(lI>-vinyl ]-2-methoxy-6-nitrophenol . 

Starting material: 1.16 g of 4- l2-carboxy-{lE)-vinyl 1-2- 

me thoxy-6-nitrophenol (prepared in Reference 
Example 1(d).); 
Yeild: 155 og (by-product was partly contained); 
NMR : 6 - 7.67(1H, d) , 7.43(2H, d) , 7.13(1H, d) , 6.90(3H, m) , 
6.30(1B, d), 6.20(1H. d) , 4.20(2H, q) , 4.18(2H, q) , 
3,90(Trf, s), 3.83(3H. s) , 1.32(6H, t) . 

Referemce Example 9 
5-t-Butyl-2-hydroxybcn2aldehyde 

In an atomosphere of nitrogen, to a solution of 30 g of 
4-c-butylphenol dissolved in 300 ml of trif luoroacetic acid, 28 g of 
hexane thy lenetetr amine vas added slowly. The solution was rcfluced for 
18 hours. After cooling, the solution was concentrated. The solution was 
poured into 1.2 liter of ice*watcr. Tlic solution was neutralized with sodium 
carbonate, and c::tractcd with ethyl ether. The extract was dried and 
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concentrated. The residue was purified by colxaan chromatography on 
silica gel using • mixture of chloroform and cyclohexane (3:7) as an 
cluent to give 18,77 g of the title compound haying the following 
physical characteristics: 

TtC(chlorofoTia:cyclohexane - 1:1): Rf - 0.38; 

IRCliquid film): V - 2950, 1650, 1A80, 1285 1260, 1230, 

1180 cm"*; 

6 - 10.89(1H, s), 9.92(1H, s). 7.62(1H, dd), 7.56(1H, s). 
6.96(1H, d), 1.3A(9H. s); 
Mass: m/e - 178{M*), 163. 105. 
Reference Exar.ple 10 

5-t-3utyl-2-hydroxy-3-nitroben2aldehyde 

In an atomospherc of nitrogen, to a solution of 5 g of 
5-t-butyl-2-hydroxyben2aldehyde (prepared in Reference Example 9) 
dissolved in 30 ml of acetic acid. 2.W ml of a 602 nitric acid was 
added over a period of 30 minutes at 10*C. The solution was stirred 
for 30 minutes. To the solution. 10 nl of ice-water was added. The 
depositing crystals were gathered by filtration, washed with water 
and dried to give 4.29 g of the title compound having the following 
physical characteristics: 

mp: 90»C; 

TLC (chloroform): Ri - 0.52; 

IR: V - 3250, 1680, 1620. 1580, 1525, 1410, 1295, 1260, 
1145 cm"'; 

NMR: 6 • 11.26(1H, a). 10.45(1H. a), 8.38(1H, d), 8.18(1H, d). 

1.38(9H, a); 
Mass: m/e - 223(m'^), 208. 205. 
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Kefcrcnce Exaeiple 11 

«-c*Butyl-2-(2-cchox7carbonyl-(lE)-viQ7l]-6-iilCroph«nol 

A solution of 1 g of 5*c-butyl-2-hydroxy*3-nltrob«Bzaldch7tfe 
(prepared In Reference Exeaple 10) dissolved in 5 &1 of chlorofons was 
cooled vlth ice bath. To the solution, a solution of 1.73 g of ethoxy- 
carbonylvinylidene trlphenylphosphorane dissolved in 5 el of chlorofora 
vas added, the solution vas stirred for 30 «inutes. The reaction 
Bixture vas concentrated, and obtained residue vas purified by colunn 
chromatography on silica gel using a mixture of Mthylene chloride and 
n-hexane (2:1) as an eluent to give 1.07 g of the title coapound having 
the following physical characteristics: 

KMR: 6 - 11.16(1H, s), 8.17(1H, d), 7.99(1H, d), 7.87(lH,d), 

6.71(1H, d), 4.3l(2H, q). 1.37(3H, t); 
Mass: tt/e - 293, 278, 248, 247, 232, 204, 186. 
Reference Exatnple 12 

4*(2-[4-BiphenylBethoxycarbottyll>(lE)-vioyl]*2*nitrophenol 

In an atomosphere of nitrogen, to a solution of 1.12 g of 
4*[2-carboxy-(lE)-vinyl]-2-nitrophenol (prepared in Reference Exanple 
1(c)) and 975 ng of 4«'biphenylBethanol dissolved in 60 el of pyridine, 
1.01 g of p-toluenesolfonic chloride vas added at rooa tcnperature. 
The aolution vas refluxed for 18 hours vith molecular sieves. The 
solution vas cooled, diluted vith ethyl ether. The solution vas vashed 
vith water, dried and concentrated. The residue vas purified by column 
chromatography on silica gel using aechylcne chloride as an eluent to 
give 121 Bg of the title compound having the following physical 
characteristics : 

mp: 115 - 120*C; 
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TLC (methylene chloride): Rf - 0.45; 

Xn: V » 1705, 16A0, 1620, 1530, 1480. 1280, 1160 cm-V; 
N-MR: 6 « 10.7A(1H. s), 8.27(1H, d). 7.3 - 7.9(12H, n), 

7.2{1H, d), 6.48(1H, d), 5.31{2H. s); 
Mass: n/e - 375 (M**). 357, 167. 

Reference Zxanple 13 
4-(4-Pentylben2cnesul£onyl)anisole 

To a suspension of 7.7 g of aluminium chloride in 50 ml of 
dichloroe thane, 10 g of A-methoxybenzenesulf onyl chloride was added, 
and the aixture was stirred at room tet^pcrature for 30 minutes. 
To the solution, 11 g of pentylbenzene was added and the solution was 
stirred at room te3perature for 1. hour. The reaction solution was poured 
Into ice-vater. The mixture was extracted with methylene chloride. 
The extract was washed with a IN aqueous solution of sodium hydroxide, 
water, a saturated aqueous solution of sodium chloride, successively, 
dried over anhydrous magnesium sulfate, and concentrated. The residue 
was purified by column chromatography on silica gel using methylene 
chloride as an eluent to give 15 g of the title compound having the 
following physical chracteristics : 

IR: V - 3040, 29.50. 2860, 1595, 1495, 1300, 1250, 1150, 1105, 
1015, 835. 80.0 cm-\ 

HMR: 6 - 7.72(2H, d>, 7.68(2H.ji). 7.20(2H, d) , 6.88(2H, d). 

3.73(3H, s), 2.60(2H. t), 1.35(6H, m) , 0.83(3H, t); 

Mass: m/e - SWCm"*"), 262. 155. 123, 91. 
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The next compound having the following physical characterisrics 
vas given by the sane procedure described in Reference Example 13: 
(a) A-Benzenesulf onylanisole 

Starting material: 10 g of A-methoxybenzcnesulf onyl chloride 
and 7.6 g of benzene; 

Yield: 11.3 g; 

IR: V - 3050. 2945, 2840, 1590, 1495, 1440, 1315, 1295, 1260, 
1150, 1105, 1070, 1020, 835, 805, 755, 730, 705, 685, 
655 cm"^; 

NMR: 6 - 7.9 - 7.6(4H, m) , 7.4 - 7.3(3H, m) , 6.88(2H, d) , 
3,77(3H, s); 

Mass: m/e - 248 (m"^), 155, 123. 
Reference ExaTnple 14 
4- (4-?entylphenylthio)phenol 

To a solution of 15 g of 4- (4-pentylben2enesulf onyl)anisole 
(prepared in Reference Example 13) in 30 al of toluene, 107 ml of a 1.76N 
diisobutylalumiaiua hydride in toluene vas added vith cooling with 
ice bath. After addition, the solution vas refluxed for 22 hours. 
After cooling, an aqueous saturated solution of sodium potassiun 
tartrate was added to the solution. To the mixture, ethyl acetate was 
added. To the mixture, anhydrous magnesium sulfate vas added, and the 
mixture vas stirred well. The mixture vas filtered, and the vashings 
and filtrate vas concentrated to give 10 g of oily residue. The residue 
vas purified by column chromatography on silica gel using a mixture of 
ethyl acetate and hexane (1:20) as an eluent to give 7.45 g of the title 
compound having the following physical characteristics: 

IRdiquid film): v - 3350, 3025, 2940, 2855, 1595, 1535, 
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U90, 1230(broad), 830 ca'^ ; 
NMR: 6 - 7.18(2H. d), 7,00(AH. «), 6.72(2H, d). 2.50(2K, t), 

1.3(6H, «), 0.87(3H, t); 
Mass: n/e - 272 (m"*"), 215, 183. 125, 91. 

The next conpound having the folloving physical characteristics 
was given by the same procedure described la Reference Exaaple 14: 
(a) A-Phcnylthiophenol 

Starting material: 11 g of 4-benzenesulf onylanisole 

(prepared in Reference Example 13(a)); 

Yield: A g; 

IRdiquid film): V - 3400, 3050, 1600, 1580, 1490, 1475, 

1435, 1170, 830, 740, 690 cm"*; 
KMR: 6 - 7.3 -7,0(7H, m) . 6.62(2H, d), 5.80{1H. broad-s); 
Mass: n/e - 202 CM**") . 183, 173. 141, 125, 115. 
Reference Example 15 

2-ForTayl-4-(4-pentylph€nylthio)phcnol 

To a solution of 4-(4-pentylphenylthlo)phenol (prepared in 
Reference Example 14) dissolved in 50 ml of benzene, 26.3 g of chloroform 
and 40 mg of tri-n-butylaaine was added. To the solution, 17. 7g of a 
50S aqueous solution of sodium hydroxide was added over a period of 
30 minutes at 60*C. The solution was stirred for 30 minutes at 60'C. 
After cooling, the solution was adjusted to pH 3 by an addition of 
diluted sulfuric acid and stirred for 10 minutes. The solution was 
extracted with ochyl acetate. The extract was washed with water and a 
saturated aqueous solution of sodium chloride and concentrated. The 
obtained residue was purified by column chromatography on silica gel 
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using a mixture of methylene chloride and n-hexane (1 : 5) as an eluent 
to give 960 og of the title compound having the following physical 
characteristics: 

N:IR: 6 - 10.90(1H. s) . 9.68(1K. s), 7.A7(2H, m) , 7.06(4H, s) , 
6.87(1H. d), 2.55(2H, t) . 1.3(6H, m) . 0.87(3H, t); 

Mass: m/e - 300 (M^^), 2A3. 121, 115, 91. 

The next compound having the following physical characteristics 
was given by the same procedure described in Reference Example 15: 
(a) 2-"Fonn>'l-^-pbenylthiophenol 

Starting material: 7.9 g of 4-phenylthiophenol (prepared in. 
Reference Exanple lA(a)); 

^ield: 2 g; 

TLC (benzene: ethyl acetate - 50: 1) : Rf - 0.73; 

KM?.: 6 . 10.85(1H, s) , 9.55(1H. s). 7.A6(1H, d). 7.38(1K. dd). 
7.08(5H. s)» 6.83(1H, d) ; 
' Mass: m/e - 230 (m"*") . 201, 18A, 171, 141, 110. 

Reference Example 16 

2-Fornyl-6-nitro-4-(4-pentylphenylthio)phenol 

A solution of 1.04 g of 2-f ormyl-A- (4-pentylphenylthio)phenol 
(prepared in Reference Example 15) dissolved in 5.5 ml of acetic acid 
and 5.5 ml of methylene chloride was cooled with ice. To the solution, 
405 mg of concentrated nitric acid was added slowly at 0*C» and the 
solution was stirred for 30 minutes at the same temperature. The 
solution was extracted with methylene chloride after an addition of ice- 
water. The extract was washed with an aqueous solution of sodium 
bicarbonate, water and a saturated aqueous solution of sodium chloride. 
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successively, dried over anhydrous Bodlua sulfate, and concentrated. 
The obtained residue was purified by coluam chromatography on alllea 
gel using a mixture of n-hexane and ethyl acetate (10:1) sa an aluent 
to give 760 ng of the title compound having the following physical 

characteristics: 

KMR: 6 - 11.20(1H. broad-s). 10.23aH. a). 8.15(1H. d), 7.97 
(IH. d), 7.27(«H, m). 2.70<2H, t), 1.3<6H. m). 0.85 

(3H. t); 

Mass: m/e - 345 (k"*"), 298. 2A2, 122, 115. 91. 

The next compound having the following physical characteristics 
vas giver by the same procedure described in Reference Exaaple 16: 
(a) 2-ron3yl-6-nitro-4-phenylthlophenol 

Starting material: 2.0 g of 2-f ormyl-A-phenylthiophenol 

(prepared in Reference Example 15(a)); 

Yield: l.A g; 

TLC(benezene: ethyl acetate - 2:1) : Rf - 0.45; 

IR: V - 3450. 3060, 2870, 1690. 1605. 1580. 1525, 1475, 

1450, 1410. 1390, 1310. 1250, 1150, 1100, 1085. 

1020, 935, 770. 740, 690 cm'*; 
NHR: 6 - 11.20(1H. s), 10.09(1H. s). 8.15(1H, d). 7.92(1H. d). 

7.2l(5H. s); 
Mass: m/e - 275 (M*). 245. 227. 183, 171. 139. 

»»ferenee Example 17 

2-l2-Ethoxycarbonyl-(lE)-vinyll-6-Bltro-4-<4-pentylphenylthtc)phenol 

To a solution of 760 mg of 2-f or«yl-6-nltro-4-(4-pentylphcnyl- 
thlo)ph.nol (prepared in Reference Example 16) dissolved in 15 ml of 
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chloroform, a •olution of 767 sg of ethoxycarbonylvlnylidcne trlphenyl- 
phosphorane In chlorofora at room temperature. After stirring for 10 
minutes at room temperature, the solution was concentrated. The residue 
was purified by column chromatography on silica gel using a mixture of 
methylene chloride and n-hexane (10:1) as an elueat to give 434 mg of 
the title compound having the following physical characteristics: 

IK: V - 3420, 3080. 2930. 2850. 1705, 1525, 1450. 1405, 

1310, 1290, 1270. 1170. 1035, 985 cm"*; 
Kt^R: 6 - 11.12(1H, broad-s). 7.91(1H, d), 7,73(1H. d) , 

7.58(1H, d). 7.10(4H. m) . 6.42(1H. d). 4.20(2H, q). 
2.57 {2H. t). 1.30(9H, s) . 0.88(3R. t); 
Mass: m/e - 415(M^), 369, 358. 312, 123. 91. 

The next compound having the folloving physical characteristics 
was given by the same procedure described in Reference Example 17: 
(a) 2-l2-Ethoxycarbonyl-(lE)-vinyl]-6-nitro-4-phenylthlophenol 

Starting material: 530 mg of 2-formyl-6-nltro-4-phenylthio- 

phenol (prepared In Reference Example 16(a)); 

Yield: 500 mg; 

TLC (benzene: ethyl acetate - 2 :1) : Rf • 0.68; 

IR: V - 3450, 3075, 2990, 2930, 1705. 1605, 1530, 1450, 

1405. 1320, 1290. 1280. 1160. 1095, 1045. 990. 755 cm'^ 
KMR: « • U.25(1H. s) . 8.14(1H. d) . 7.88(1H. d). 7.78(1H. d). 

7.35(5H .8). 6.59(1H. d). 4.39(2H. q). 1.34(3H. t) ; 
Mass: m/e - 345 (M*). 299. 252, 225. 197. 152. 
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Example 1 

2-Aaino-6-l2-ethoxycarbonyl-(lE)-vlnyl )-phenol hydrochloride. 

To a suspension of 1.0 g of 2-l2-ethoxycarbonyl-(lE)-vinyl ]- 
6-nitrophenol (prepared in Reference Example 2) in 20 ml of water. 10 ml 
of concentrated aqueous anaonia was added. To the solution, 7 g of 
sodiua hydrosulflte in 70 ml of water was added at once and the solution 
vas stirred at room temperature for 10 minutes. The reaction mixture 
was extracted with chloroform, and the extract was washed with a saturated 
aqueous sodiua chloride, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was purified bycolumn 
chromatography on silica gel using a mixed solvent of methylene chloride 
and methanol (10:1) as an eluent to give 800 mg.of the aniline compound. 
Obtained co=pound was dissolved in ethanol. added 0.5 ml of concentrated 
hydrochloric acid, concentrated under reduced pressure, and dried in vacuo by 
vacuum pump. The residue was dissolved, in ethanol and treated with 
active carbon, concentrated under reduced pressure, and dried in vacuo by 
vacuum pump to give 769 mg of the title compound having the following 
physical characteristics: 

mp : 170* - 180*C (decomposed); 

Tl.C(methylcne chloride : methanol - 10:1) :Rf - 0.53; 

IR : V - 3420. 3130, 2990, 2880, 2600, 1700, 1630, 1590, 1570, 
1530. 1A70, 1395. 1370, 1335. 1315, 1300, 1275. 1225, 
1195, 1100, 1025. 980, 860, 790 cm"*; 

lJMR(methanol-d») : 

6 - 8.03(ia, d), 7.70{1H. dd) , 7.45(1H, dd) , 7.06(1H, t) . 
6.57(1H, d), A.27(2H. q). 1.34(311. t) ; 
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^1 

Has* : •/« • 207(M^), 161, 133, 106, 104. 
The ticxc coopoundt having chc follevlns physical characteristics were 
given froD the corresponding nltro coopound by the saae procedure as 
described In Example 1: 

(a) 2-A0lno-4-chloro-6-I2-ethox7carbonyl-(lI)*vlnyl Iphanol hydrochloride 

Starting uterlal: 450 eg of 4-chloro-2«(2-ethoxycarbonyl-(lE)- 
vlnyl]-6-nltrophenol (prepared In Reference 
Exasple 3. ) • 

Yield: 336 og; 

sp: 167* • 180*C (deconposed) ; 

TLC(ethyl ether) : Rf - 0.58 (as free aalne) ; 

IR : V - 3230, 2700, 2500, 1685, 1633, 1518, 1420. 1345, 1324, 
1300, 1225, 1210, 1199, 1020 , 973 , 858 co**; 

NKR(dl»ethylsulfoxlde*dft) : 

< • 7.92(1U, d), 7.66(1H, 4). 7.42(1K, d) , 6.68(1H, d) , 
4.23(1H, q), 1.28(3H, t) ; 

Mass : We - 241 (M*), 195, 167. 

(b) 2-ABlno-4-chloro-6-l4-€thoxycarbonyl-(lE, 3E)-butadlenyl Jphenol 
hydrochloride 

Starting aaterlal: 511 ag of 4-chloro«2-{4-ethoxycarbonyl- 

(1£, 3E)-butadlenyll-6*nltropheool (prepared 
In Reference Exaieple 5); 

Tleld : 425 sg; 

BP : 150* - 180*C (decoaposed) ; 
tLC(ethyl ether): Rf • 0.52; 

IR : V • 3400. 2330, 2525, 1687, 1620, 1466, 1262, 1185, 1145, 
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993, 865 CO-'; 
KMR(raethanol-d» + acetone-d») : 

6 - 8.79-7.06(SH. '■). 6.15(1H. d) . 4.23(2H, q> . i.70{3H. t) ; 
Mass : »/e - 26r(M*). 23S. 222. 221. 204. 193. 177. 130. 
(c) -Mixcure of 2-a«ino-A-chloro-6-l3-»ethoxycarbonyl-(lE)-prop;enyl Iphenol 
hydrochloride and 2-a»ino-4-chloro-6-l3-«thoxycarbonyi-(lE)-propenyl ] 

phenol hydrochloride. 

Starting material: 272 Bg of 4-chloro-2-l3-«ethoxycarbonyl-(lE)- 

propenyl ]-6-nitrophenol i^repixed in 
Reference Exassple 6) ; 

Yield: 265 tag: 

BP : 130' - 155*C(decoBposed); 

TLC(ethyl ether): Rf - O.Al (as free amine); 

IR : V - 3330. 3200. 2830, 2570, 1730, 1690, 1580. 1555, 1468, 

1305, 1218, 1195, 1180, 1025, 960, 860 an"'; 
NKR(»ethanol-d.) : * - 7.52(1H, d) , 7.35(lH.-d). 6.80(1H. d) . 

6.30(1H, dt), *.20(q), 3.7A(s). 3.37(2H, m) , 
1.29(t); 

Mass : »/e - 255(M*; ethyl compound). 2A1 (M^; -ethyl fco«pound) . 
(d) 2-Aaino-4-l2-ethoxycarbonyl-(lE)-vinyll-phenol hydrochloride. 

Starting material : 200 n.g of «- l2-«thoxycarbonyl-CiE) -vinyl )-2- 

nltrophenol {prepared in Referance Example 8) ; 

Yield: 176 mg; 

BP : 185"C - 195'C (decomposed): 

TLC(chlorofon»: ethanol - 10:1): Rf - 0.47 (as free amine); 
IR : V - 3450, 2980. 2810. 2620. 2560, I7l0(shouldcr) . 1675. 
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1620, 1500» 1445, 1370, 1290(fthoulder) , 1280, 1240, 
1190, 1130, 1095, 1040, 980, S40 cm^'; 
KMR: 6 - 7.6(3H, ■) , 7.10(1H, d) , 6.43(1H. d) , 4.24(2H. q> , 

1.32(3H, t); 
Mass: a/e - 207(m'^), 179, 162, 145, 135. 
(e) 2-Anino-6-iDethoxy-4-I2-Be thoatycArbonyl-(lE)-vinyl Jphenol hydrochloride 
Starting material: 300 og of 2-«ethory-4- I2.iDcthoxycarbonyl. 

(IE) -vinyl 1-6-nitrophenol (prepared in 
Reference Exasplc 7(a) ); 

Yield: 50 mg; 

n? : 193* - 198*C (decooposed) ; 

TLC(nethylene chloride : loethandl • 10:1): Rf - 0.59; 

IE : V - 3460(broad), 2900(broad) . 2590, 2560, 1705, 1625, 

1600, 1570, 1520, 1510, 1465, 1440, 1430. 1315. 

1295, 1270, 1240, 1220, 1160, 1110, 1065. 1035. 

985 . 945 , 870 , 845 cm**; 
NMR (Be thanol*d* ) 

< • 7.61 (IH, d), 7.28(2H, b) , 6.48(1H. d) , 3.99(3H. s) , 

3.79(3H, s>; 
Mass: B/e • 222it&} , 208, 192, 160, 132, 120. 
(f) 2-ABino-4-[2-«thoxyc*rbcmyl-(lE)-vinyll-6-Bethoxyphenol hydrochloride. 

Starting aaterlal: 150 Bg of 4-(2-ethoxycarbonyl-(lE)-vlnyl l•2- 
Mthoxy-6-nitrophenol (prepared In Reference 
Exanple 8(a) ) ; 

Yield: 27 Bg; 

BP : 160* - 175*C (dccoBposed) ; 
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TLC(«ethylene chloride : «thanol - 10:1): Rf- 0.66; 

IR: V - 3550. 3400{broad) . 2990. 2830(bread) . 2590. 2550. 

1705. 1625. 1570, 1510. 1A65. 1435. 1370. 1315. 

1295. 1270. 12iO. 1190. 1160. 1100. 10A5. 985. 930. 

830, 8i0 CB-'; 

KMR(niethanol-d») : 

5 - 7.60(1H. d). 7.28(2K. s) . 6.47(1H. d) . 4.25(2H. q) . 

3.99(3H. s), 1.33(3H. t) ; 
Mass; »/e - 237(M*). 222. 209. 196. 192. 165, 160. 132. 120. 
2-^ino-.-c-butyl-6-l2.crhoxycarbonyl-(l£)-vinyllphe.ol hydrochloride 

scarring material: 500 .^ of 4-t-butyl-2-l 2-ethoxycarbonyl-(lE)- 
vinyl]phenol (prepared ir Reference Example 
11); 

■yield: tl2 mg; 
ap: 165 - 175'C; 

TLCCaethylene chic ride:-.ethanol - 10:1): Rf - 0.51; 

,K: V - 3A30. 2980. 2580. 1710, 1635. U90. lAOO. 1370. 1285. 

1210 (Shoulder). 1190. 1120. 1035. 980. 865. 830. 710 cn. >; 
KMR(»eChanol-d.): 6 - 8.07(1H, d). 7.69(1K. d) . 7.50(1K. d). 

6.57(1H. d). 6.29(2H. q). 1.34(9K, s), 
1.3A(3H, t); 

,Uss: We - 263. 248. 217. 202. 174. 162. 146. 134. 
2-A«ino-4-t2-l4-biphenyln,ethoxycarbonyll-(lE)-vinyl]-phenol 

Starting material: 111 »g of 4-l2-l4-biphenyl»ethcxycarbonyll- 
(lE)-vinyll-2»nitrophenol (prepared in 
Reference Example 12); 
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Defference in procedure: procedure Into hydrochloride vas not 

done; 

yield: 61 ag; 
np: 205* C; 

TLCCcyelohexane: ethyl acetate - 1:1): M - 0.26; 

IR: V - 3400, 3350. 1690. 1630, 1595, 1515. 1275, 1160 ca'^ 

»5?.{Bethanol-d*)t d - 7.2 - 7.8aOH, ■), 7.04(1H, d), 6.86 

(IH, dd), 6.72(1H, d), 6.34(1K, d), 

5.28(2H, s); 

Mass: a/e - 345 01*), 178. 167. 
(i) 2-Anico-6-I2-ethoxycarbonyl-(lE)-vinyl]-A-(A-pentylphenylthio)phenol 

hydrochloride 

Starting material: 336 mg of 2-(2-ethoxycarbonyl-(lE)-vinyll- 
6-nitro-4-(A-pentylphenylthio)phenol 
(prepared in Reference Example 17); 

Yield: 66 ng; 

IR: V - 3*30, 3040, 2935. 2855. 2580. 1690. 1635, 1525, 1470, 
1375, 1330. 1305. 1265. 1190(broad). 1115, 1020. 980. 
860 c»"*: 

NMR(»ethaBol-d.): 6 - 7.95(1H. d>. 7.60(1H. d). 7.29(1H. d), 

7.28(2H, d), 7.18{2H, d) , 6.43(1H, d), 
4.24(2n, q), 2.60(2H, t) . 1.60(2H, «) , 
■l.33(7H, ■), 0.90(3H, t); 

Mass: -/e - 385(M*). 339. 282, 133. 
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(J ) 2-Anino-6- ( 2-ethoxycarbonyl- {lE)-vlnyl ] -4-phcnylthiophenol 
hydrochloride 

Starting material: 500 i&g of 2-1 2-ethoxycarbonyl- (lE)-vinyl]- 
6-nitro-4-phenylthiophenol (prepared In 
Reference Example 17(a)); 

Yield: 39A ng; 

tap: 169 - 17A'C (deco=posed) ; 

TLC(tncthylene chloride rmcthanol - 10: 1) : Rf • 0.64; 

IR: V - 3450, 3050, 2980, 2850, 2580, 1710 (shoulder) , 1690, 

1635, 1570. 1525, 1A75, 1325, 1300, 1265, 1230 (shoulder) ,* 
1190, 1110, 1030, 985, 865, 755. 745, 695 ca"* ; 
N!!R(r.ethanol-dO: i - 7.98(1H, d), 7.69C1H, d). 7.38(1H, d), 

7.35(5K, s). 6.48(1H, d), 4.25(2H, q), 
1.31(3K, t); 

Mass: ta/e • 315, 269, 241, 212, 133. 

Exanole 2 

2-Ainino-4-m€ thoxycarbonyloethylphenol hydrochloride . 

To a solution of 450 mg of 4-oethoxycarbonyliDethyl-2-nitro- 
phenol (prepared in Reference Example 7) dissolved in 10 ml of methanol, 
60mg of palladiua-carbon (content: 102) was added and air in reaction 
vessel was replaced to hydrogen gas, the solution vas stirred for 15 hours 
at room temperature. The catalyst was removed from the reaction solution 
by filtration, and the filtrate was concentrated under reduced pressure. 
The residue vas dissolved in methanol, added 0.2 ml of concentrated 
hydrochloric acid, concentrated under reduced pressure, and dried in vacuo by 
vacuum pump. The residue vas dissolved in ethanol, treated vith active 
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carbon, *nd dried In vaetio by vacuum pump to glva 41 B mg of the title 
coopound having the following physical characteristics: 
op : 195* - 205* C (decomposed) ; 

TLC (chloroform: methanol: aqueous ammonia • 60 : 6 : 1) : Rf ■ 0.A5; 
IR : V - 32A0, 2950» 2860 , 2600 , 25 80, 1705, 1645. 1610, 15 80. 

1535, 1515, 1455. 1440, 1370. 1335. 1295, 1275, 1210, 
1155. 1145, 1005, 900, 840, 810, 700 cm-*; 
KMR(cicthanol-d* + deuterochlorofora) : 

6 - 7.29{1H, d), 7.17(1H, dd) , 7.00(1H. d). 3.68(3E, s) . 
3.60(2H. s); 
Mass: m/e - 181(M*), 122. 94, 77. 
The*ncxt compound having the following physical characteristics was given 
from the corresponding nitrophcnol compound by the same procedure as 
described in Example 2: 

(a) .2-Amino-4-(2-ethoxycarbonylethyl) phenol hydrochloride. 

Starting material: 200 mg of 4-I2-ethoxycarbonyl-(lE)-vinyl ]- 

2-nitrophenol (prepared in Reference Example 8); 

Yield : 170 mg; 

BP : 165* - 189*C (decomposed); 

TLC(mcthylcne chloride : ethanol - 10:1): Rf - 0.44 (as free amine); 
IR : V - 3450, 3070, 2980, 2570, 1735, 1635, 1560, 1510, 1470. 

1450, 1370, 1350. 1290, 1255, 1210, 1125, 1040. 1025. 
940, 825 cm**; 
liHR (me thanol-d« ) 

6 - 7.22(1H, m). 7.15(1H, dd) . 6.97(1H. d) , 4,10(2H, q) , 
2.86(2H, t), 2.63(2H. t) . 1.21(3H, t) ; 
Hass : m/e - 209 (M*) , 181, 164. 135. 122, 91 
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(b) 2-Anino-4-t-butyl-6-(2-«thoxycarbonylethyl)phcnol hydrochloride 
Starting Mterial: 500 mg of «-t-butyl-2-l 2-«thoxycarbonyl- 
(lE)-vinyllphenol (prepared in Reference 
Exanple 11); 

Yield: 250 ng; 
Bsp: 115 - 120* C; 

TLC (chloroform -.Bethanol - 10:1): Rf " 0.62; 

IR: V - 3450, 2970, 25B0, 1730. 1630, 1570, 1490, 1370, 1305, 

1205, 1120, 1040, 880, 825, 740 cm-*; 
KtIR(deuterochl<5rof ono + wethanol-dk ) : 

5 - 7.28(1H, d). 7.22(1H, d), 4.15(2H, q). 2.99(2H, t). 
2.69(2H, t), 1.29(9H. s) . 1.23(3H, t); 
Mass: m/e - 265. 219, 204. 177, 162. 

Exaciole 3 

2-Amino-6-l2-carboxT-(lE)-viayl]-phenol hydrochloride 

To a solution of 100 ng of 2-aiiiino-6- l2-ethoxycarbonyl-(lE)- 
vinyllphenol hydrochloride (prepared in Example 1) in 5 ml of methanol 
was added 2 b1 of 2N aqueous solution of sodium hydroxide and the solution 
vas stirred at 55'C for 1 hour and 20 minutes. The solution was allowed 
to cool to room temperature, adjusted to pH 8 by addition of 1.5 ml of 
2.4N hydrochloric acid, treated with active carbon, and concentrated under 
reduced pressure by vacuum pump. To the residue was added 15 ml of ethanol 
tni 10 drops of concentrated hydrochloric acid, and the solution was 
refluxed and filtered at that temperature to remove insoluble sodium 
chloride. The filtrate was treated with active carbon, concentrated by 
vacuum pump to give 42 mg of the title compound having the following 
' physical characteristics: 
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mp : 206* - 207»C; 

TLC(echyl acetate): Rf « 0.43; 

IR : V - 3440. 1686. 1622. 1470. 1300 cm"*; 

KMR(&ethanol-d4) : 

6 - 8.02(1H, d), 7.68(1H, dd) , 7.35(1H. dd) . 7.03(1H. t). 
6.51(1H. d); 
Mass : a/e « 179. 161. 133* 

The next compound having the following physical characteristics 
was given by the saoe procedure described in Exasple 3. with the. except ion 
of the procedure into hydrochloride: 

<a) 2-Aaino-6-I2-carboxy-(lE)-vinyl]-4-(4-pentylphenylthio)phenol 

Starting material: 160 mg of 2-acino-6-[2-€thoxycarbonyl-(lE)- 
vinyl] -4- (4-pentylphenylthio) phenol hydro- 
chloride (prepared in Exaaple l(i}}; 

Yield: 80 mg; 

IR: V - 3430, 3040(shouldcr) . 2930. 2850, 1690, 1630. 1470, 
1265, 1195. 975. 860 co"^ ; 

NMR(oethanol-d„): 6 - 7.93(1H. d). 7.56(1H, d). 7.31(1H, d), 

7.29(2H, d). 7.17(2H, d). 6.37(1H, d), 
2*60(2H. t), 1.61(2H. m) . 1.34(4H. la), 
0.90(3H. t); 

Mass: m/e - 357 (m"*"), 339, 313. 282, 256. 133, 123. 91. 
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Exaaole t 

5 g of 2-Aiiiino-6-l2-«thoxycaTbonyl-(lE)-vinyl]phenol hydrochloride, 
200 ng of c.llulose aagneslun gluconate (dtsintegracing agent), 100 iDg of 
Bagnesiua. stearate (lubricating agent) and A.7 g of crystalline 
cellulose vere adnixed and pur.ched out in a conventional manner to 
obtain 100 tablets containing 50 ng of the active ingredient In one 
tablet. 
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Dcsi(piated States;- B::. , CK/ LI ,KR,CB, IT,1.U,NL,SE , 
CLAIMS 

1. A 2-aBlnophenol derivative of the general formula: 

OH 

* Z-COOR 

[vhcrein 2 represents a straight alkylcne or alkenylcne group containing 

frca 1 to 6 carbon atoia(s). represents a hydrogen atom, a halogen atom, 

a straight or branched chain alkyl group containing from 1 to 6 carbon atom<s) , 

a straight or branched chain alkoxy group containing from 1 to A carbon 

atc3»(s) or a group represented by general formula: -S-^^K^ (vherein 

represents a hydrogen atom or a straight or branched chain alkyl group con- 

2 

taining froa 1 to 6 carbon atom(s).), R represents a hydrogen atom, a straight 

or branched chain alkyl group containing from 1 to A carbon atom(s) or 

a group represented by a f ormula: -CH,-^-^ , R^ is attached to the 

6th or 4th position of the benzene ring; when R^ is attached to the 6th 

position of the benzene ring» 2-COOR is attached to the 4th position of 

the benzene ring, and when R^ is attached to the 4th position of the 

benzene ring, 2-COOR^ is attached to the 6th position of the benzene 

ring ^ with the exception of compounds wherein R^ represents a hydrogen 

atom and is attached to the 6th position of the benezene ring, Z represents 

a methylene group and R^ represents a hydrogen atom or a straight or branched 

2 

chain alkyl group containing from 1 to 4 carbon atom(s), and Z-COOR is 
attached to the 4th position of the benzene ring l^e-r a 

pharmaceutically acceptable acid addition salt thereof. 
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2. A compound according to cUim 1 wherein is stt.ehed 
to the 6th position of the benzene ring, .nd Z-COOR^ is "tsched to the 

4th position of the benzene ring. 

3. A compound according to claim 1 wherein v} is .tt.ched 
to the 4th position of the benzene ring, snd Z-COOR^ is attached to the 
6th position of the benzene ring. 

4. A compound according to claim 1 wherein 2 represents 

an ethylene group, a vlnylene group, n-propylene group or n-but.dlenylene 
group. 

5. A compound according to claim I wherein R^ represents 
a hydrogen atom, a chlorine atom, a methoxy group, a t-butyl group, a 
phenyl thio group or a 4-pentylphenylthlo group. 

6. A compound according to claim 1 wherein R^ represents 

. hydrogen atom, a methyl group . an ethyl group or 4-biphenylm.thyl group. 

7. A compound according to claim 1 which is 2-amino-6-<2- 
ethoxycarbonylvinyDphenol or hydrochloride thereof. 

8. A compound according to claim 1 which is 2-aBino-4-chloro- 
6-(2-ethoxycarbonylvinyl)phenol or hydrochloride thereof. 

9. A compound according to claim 1 which is 2-amino-4-chloro- 
6-(4-ethoxycarbonylbut«dlenyl)phenol or hydrochloride thereof. 

10. A compound according to claim 1 which is 2-amino-«-chloro- 
6-(3-ethoxycarbonyl-Wbpenyl)pbenol or hydrochloride thereof. 

11. A compound according to claim I which is 2-amino-4-(2- 
,tho.xycarbonylethyl)phenol or hydrochloride thereof. 

12. A compound according to claim 1 which is 2-aaino-*- (2- 
eehoxyearbonylvinyDphenol or hydrochloride thereof. 
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13. A conpound according to claim 1 which Is 2-amlno*6- 
me thoxy-A- (2-inethoxycarbonylvinyl) phenol or hydrochloride thereof. 

14. A compound according to claim 1 which Is 2-amlno-4- 
(2-ethoxyc3rbonylvinyl)-6-aethoxyphenol or hydrochloride thereof. 

15. A compound according to claim 1 which Is 2-amino-6- 
(2-carboxyvlnyl)phenol or hydrochloride thereof. 

16. A compound according to claim 1 which Is 2-anilno-A-t- 
butyl-6-(2-ethoxycarbonylvinyl)phenol or hydrochloride thereof. 

17. A compound according to claim 1 which Is 2-aiaino-4-t- 
bucyl-6-(2-cthoxycarbonylethyl)phcnol or hydrochloride thereof. 

18. A compound according to claim 1 which is 2-aaiino-A-1 2- 
(4-bipheny Iroethoxycarbonyl) vinyl ]phenol or hydrochloride thereof. 

19. A compound according to claim 1 which is 2-anjinc- 
6-(2-cthox>'carbonylvinyl)-4- (4-pentylphenylthio)phenol or hydrochloride 
thereof . 

20. A compound according to claim 1 which is 2-amino- 
6-(2-carboxyvinyl)-4-(A-pentylphenylthlo)phenol or hydrochloride thereof. 

21. A compound accoridng to claim 1 which Is 2-amino- 
6-(2-ethoxycarbonylvinyl)-A-phenylthiophenol or hydrochloride thereof. 

22. A process for the preparation of 2-amino-phenol. derivative 

as claimed In claim 1 and conforming to the general formula: 

OH 




[wherein all of the symbols represent the same meaning as In claim 1 ] 

pharmaceutlcally acceptable acid addition salts thereof, which comprises 
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(1) ..uctlv. r.d«ln, the .Itr. .roup, to -In. ,..up. of . o».p=""- 
of the general foraula: 




J . ("«) 



- COOR^* 



[wherein 2^ represents . straight alkenylene group containing £ro» 2 to 6 
carbon atcn.s. R^' represents a hydrogen ato» or a straight ^or branched 
Chain alVyl group containing fro. 1 to 4 carbon ato.(s). represents 
Che sane meaning as defined in claim 1. and the attached positions of • 
r1 and l2.coOR=^ apply correspondingly as the ones of R^ and 2-COOR 
depicted in claic 1 ] , 

(ii, reducing the nitro group and the double bond(s) in of a compound 
of the general formula (11a). to an a»ino group and a straight alUylene 
group respectively, at the sane time. 

(iii) selective reducing the nitro group, to amino group, of a compound 
of the general formula: 



(lib) 




(Wherein .11 of the symbols represent the same meaning as defined in 

dalD 1 or hereinbefore depicted J", 

(IV) selective reducing the nitro group, to an amino group, of a compound 
of the general forwula: 
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H 

NO, 




2^ - COO - CHj 



(lie) 



[wherein all of the symbols represent the same ncaning as defined in 
clain 1 or hereinbefore depicted], 

2 

(v) esterifying of a compound of the general formula (I) wherein R 
represents a hydrogen atom, or 

(vi) saponifying of a compound of the general formula (1) wherein 
represents a straight or branched chain alkyl group containing from 1 to A 
carbon aton(s) or a group represented by a formula: -CKa-^)-^) • 

23. A pharmaceutical composition for the prevention and the 

teatmcnt of allergic tracheal and bronchial deseases or allergic lung 
diseases, allergic shocks or various allergic inflammations, or for the 
prevention and the treatment of various inflammations induced by prostaglandins, 
which comprises, as active ingredient, an effective amount of at least 
one compound of the general formula (I) depicted in claim 1. wherein 
all of the symbols represent the same meaning as depicted in claim 1, 
or a pharmaceutically acceptable acid addition salt thereof, together with 
a pharmaceutical carrier or coating. 
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Desicnared States :AT 

CLAIJE 

1. A process for the preparation of 2-ajninophenol derivative of 
the general formula: - 




(I) 



[wherein 2 represents a straight alkyleie or alkenylene group containing 
fro« 1 to 6 carbon ato»(s). represents a hydrogen atoa. a halogen atom, 
a straight or branched chain alkyl group containing from 1 to 6 carbon ato»(s) . 
a straight or branched chain alkoxy group containing froa 1 to 4 carbon 
atoi»(s) or a group represented by general formula: -S-^R* (wherein 
R* represents a hydrogen atom or a straight or branched chain alkyl group con- 
taining fron 1 to 6 carbon ato«(s).). R^ represents a hydrogen atom, a straight 
or branched chain alkyl group containing from 1 to 4 carbon atom(s) or 
a group represented by a formula-. -CH,-©-© . R^ is attached to the 
6th or Ath position of the benzene ring; when R^ is attached to the 6th 
position *f the benzene ring. Z-COOR^ is attached to the 4th position of 
the benzine ring, and when R^ is attached to the 4th position of the 
benzene ring. 2-COOR^ is attached. to the 6th position of Che benzene 
ring, the exception of compounds wherein R^ represents a hydrogen 

atom and is attached to the 6th position of the benezene ring, 2 represents 

a methylene group and R^ represents a hydrogen atom or a straight or branched 

2 

chain alkyl group containing from I to 4 carbon atom(s). and 2-COOR xs 
attached to the 4th position of the benzene ring a 

pharmaceutically acceptable acid addition salt thereof, «oK»tyv com^st.i 
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(i) selective r«l«clng the nltro group, to .« «nino group, of a compound 
of the general formula: 

(11a) 




2^ - COOR^* 



(wherein 2^ represent, a straight alkenylene group containing fro« 2 to 6 
carbon atoms. represents a hydrogen ato. or a straight^or branched 
chain alkyl group containing fro. 1 to * carbon ato»(s). R^ represents 
the s««e meaning as defined in dai. 1. and the attached positions of 
r1 and z'-COOR^* apply correspondingly as the ones of R^ and 2-COOR ] 

(ii) reducing the nitro group and the double bond(s) in 2^ of a compound 
of the general formula (11a). to an amino group and a straight alkylene 
group respectively, at the same time, 

(iii) selective reducing the nitro group, to amino group, of a compound 
of the general formula: 

OH 

\ 

(lib) 



CBj- COOR 



Ivherein all of the symbols represent the same meaning as defined 

above 

(iv) selective reducing the nitro group, to an amino group, of a compound 
Of the general formula: 
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NO, 




R (He) 



Z2 - COO - CH^ -^<g>-© 



[wherein all of the symbols represent the soe meaning as defined in 
claim 1 or hereinbefore depicted], 

2 

(v) esterifying of m coapotmd of the general formula (1) wherein R 
represents a hydrogen atom, or 

2 

(vi) saponifying of a compound of the general formula (I) wherein R 
represents a straight or branched chain alkyl group contaiiiing from 1 to 4 
carbon atom(s) or a group represented by a formula: -CH,-^>-© . 
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1 

2. A process acordlng to clain 1 vherel© R 1« attached 
to the 6th posltloB of the benrene ring, aod 2-COOR^ la attached to the 
4th position of the bensene rli^. 

3. A process acsordlng to claln 1 wherein la attached 
to the 4th position of the bcnane ring, and 2-COOR^ Is attached to the 
6th position of the benzene riag. 

4. A process acxordlng.to dala 1 vhereln 2 represents 

an ethylene group, a ' »lene jroup, n-propylene group or n-butadlenylcnc 
group, 

5. A process airording to daia 1 vhereln R^ represents 
a hydrogen atom, a chlorine ataa, a nethoxy group, a t-butyl group, a 
phenyl thlo group or a 4-pcntyl3henylthlo group. 

2 

6. A process acsrdlng to claln 1 vhereln R represents 

a hydrogen atom, a methyl grom , an ethyl group or 4-blphenylmethyl group, 

7. A process acsordlng to dala 1 which Is 2-amlno-6-{2- 
ethoxycarbonylvinyl) phenol or hydrochloride thereof. 

8. A process acordlng to claim 1 which Is 2-amlno-4-chloro- 
6-(2-ethoxycarbonylvlnyl>phen61 or hydrochloride thereof. 

9. Aprocess according to claim 1 which Is 2-amino-4-chloro- 
6-(4-ethoxycarbonylbutadlenyl)3hcnol or hydrochloride thereof. 

10. A process according to claim 1 which Is 2*amlno-4-chloro- 
6- (3-methoxycarbonyl-l-propenyI) phenol or hydrochloride thereof. 

11. AP3COcess aciofdlng to claim 1 which Is 2-amlno-4- (2- 
ethoxycarbonylethyDphenol or hydrochloride thereof. 

12. Apz*ocess according to dala 1 which Is 2-aalno-4-(2- 
ethoxycarbonylvlnyDphcnol or hydrochloride thereof. 
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I 

13. A process according to data 1 vhich is 2-«aino-6- 
Be thoxy-^-(2-MChoxycarbonylvinyl) phenol or hydrochloride thereof. 

14. A process according to claim 1 vhich is 2-aiBino-4- 
(2-cthoxycarbonylvlnyl)-6-Bechoxyphe&ol or hydrochloride thereof. 

15. A process according to daia 1 vhich is 2-amino-6- 
(2-carboxyvinyl)phenol or hydrochloride thereof. 

16. A according to daia 1 vhich is 2-afldAO-4-t- 
butyl-6-<2-ethoacycarbonylvinyl)phenol or hydrochloride thereof. 

17. A process according to daia 1 vhich is 2-attino-4-t- 
bucyl-6-(2-ethoTycarbonylethyl)phenol or hydrochloride thereof. 

18. A process according to daia 1 vhich is 2-aaino-4- 1 2- 
(4-biphenylmethoxycarbonyl)vinyl]phenol or hydrochloride thereof. 

19. ^pr-ocess according to claia 1 vhich is 2-amino- 

6- (2-€thoxycarbonylvinyl)-4- (A-pcntylphenylthio) phenol or hydrochloride 
thereof. 

20. A process according to daia 1 which is 2-aBino- 

6- (2-carboxyvinyl)-4- (A-pentylphcnylthio)phenol or hydrochloride thereof. 

21. Aprocess accoridng to claia 1 vhich is 2*amino* 

6- (2-ethoxycarbonylvinyl)-A-phenylchiophcnol or hydrochloride thereof. 
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